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Abstract 
Violation of the speed limit contributes to the incidence and severity of road crashes. 
In school zones in Australia and Malaysia, although fatality numbers are low and 
many countermeasures have been implemented (e.g., speed limit signage, school 
zones road marking and traffic calming), evidence shows that both countries have a 
problem with drivers who are not complying with the school zones speed limit 
(SZSL). Such evidence raises questions of why drivers are not complying with the 
SZSL, given the highly vulnerable road users, children, who are likely to be in the 
area. Presently, there has been little investigation of driver behaviour in relation to 
school zones and of those studies available, none have investigated the psychosocial 
factors which influence drivers’ compliance. The current research attempted to 
address this gap, employing an extended Theory of Planned Behaviour (TPB) to 
examine the contribution of psychosocial and situational factors to drivers’ 
compliance with the SZSL in both Australia and Malaysia. In addition to the 
standard TPB variables (i.e., attitude, subjective norm and perceived behavioural 
control, or PBC), the research included two additional variables of habit and 
mindfulness. An extended TPB model was developed that hypothesised that habit 
and mindfulness could each contribute directly to intention, or directly to behaviour, 
or moderate the intention-behaviour relationship. Further, the effect of the situational 
factors, the presence and absence of both school children in the school zones and 
other drivers speeding in school zones was investigated.  
 
Qualitative and quantitative methods were utilised in four studies conducted in 
Queensland, Australia and Kedah, Malaysia. Each of the studies was informed by, 
and built upon, the preceding study/ies. Initially, this research program intended to 
focus upon speeding in school zones. However, it was decided after the first 
qualitative study in Australia (Study 1a) that it would likely be more relevant and 
provide greater insight if the focus was changed from speeding to investigating 
drivers’ compliance with the school zones speed limit. Thus, Study 1a was designed 
to elicit beliefs relating to speeding in school zones in Australia, and involved 17 
participants across four focus group discussions, each of about one hour’s duration. It 
was found that speeding in school zones was considered a largely undesirable and 
dangerous behaviour. As the discussion continued, it appeared that participants did 
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not feel comfortable admitting that they had sped in school zones, and preferred to 
talk in terms of compliance. Considering these findings carefully and 
comprehensively, the decision was made early in the research program to focus on 
drivers’ compliance. In relation to the key findings, situational factors, in particular 
the absence of school children, emerged as important contributors to control beliefs, 
demonstrating the need to consider the role and influence of other road users. The 
findings also suggested that speeding in school zones is more likely to be 
unintentional and largely because a driver was engaging in the behaviour mindlessly.  
 
Study 1b in Malaysia was an elicitation study focusing on compliance with the 
SZSL. It involved 13 participants across three focus group discussions. The study 
revealed that compliance with the SZSL was a desirable and acceptable behaviour 
and that significant others would approve of one engaging in such a behaviour. This 
study also found that the presence and absence of school children and other drivers 
speeding in school zones were situational factors which may influence compliance. 
In particular, the visible presence of school children was a factor which may increase 
drivers’ awareness that they are approaching or driving through a school zone, thus 
making it easier for them to comply with the SZSL. On the other hand, the presence 
of other drivers speeding in school zones may increase pressure on individual 
drivers, and thus increase the likelihood that an individual driver may increase their 
speed.  
 
For the main study (i.e., Study 2a), Australian drivers (N=200) participated in 
surveys at two time points: Time 1 and at Time 2 (N=118) four weeks later. The 
results of a hierarchical regression showed that the overall model based on the 
extended TPB framework explained a significant 39% of the variance in intention to 
comply with the SZSL. Attitude, PBC, and mindfulness emerged as significant 
predictors while subjective norm and habit did not make any significant contribution 
to the model. In relation to self-reported actual compliance with the SZSL (i.e., 
measured at Time 2), in Australia, logistic regression results indicated that drivers 
who intended to comply with the SZSL were 35 times more likely to actually comply 
than non-intenders. In this analysis, only intention made a statistically significant 
contribution in the overall model.  In addition, mindfulness and habit were also tested 
as possible moderators in the intention–behaviour relationship. The analysis was 
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conducted separately for each variable. The result of the moderation analysis 
revealed that neither mindfulness nor habit were significant moderators between 
intention and behaviour. 
 
Overall, the results of the Australian study provided partial support for the efficacy 
of the TPB in predicting intentions and actual compliance with the SZSL among 
drivers in Queensland, Australia. Attitude and PBC accounted for significant 
variance in intention to comply with the SZSL while subjective norm did not make 
any significant contribution. The latter finding is not surprising given that previous 
studies have suggested that subjective norm may be the weakest of the predictors 
within the TPB. Other normative influences therefore may need to be considered. 
Relating to the additional constructs of mindfulness and habit, only mindfulness was 
found to be a significant predictor of intention and not behaviour. These findings 
suggest that greater mindfulness does not increase the likelihood that intention is 
translated into behaviour. 
 
In Malaysia (i.e., Study 2b), 210 drivers completed the online survey at Time 1 and 
24 drivers continued to complete the follow-up survey at Time 2 four weeks later. 
Unfortunately, the number of responses at Time 2 was too small to enable an analysis 
to predict behaviour. Therefore, in Study 2b intention was analysed as the key 
outcome variable rather than behaviour. The overall model based on the extended 
TPB framework explained a significant 51% of the variance in intention to comply 
with the SZSL. Study 2b indicated that attitude, subjective norm, PBC, and habit 
were all significant predictors of intention. Mindfulness, however, did not make any 
significant contribution. The findings of this study provided support for the 
application of the TPB to understand drivers’ intended compliance with the SZSL in 
Malaysia. Attitude, subjective norm, and PBC were all significant predictors of 
intention to comply with the SZSL. Interestingly, while mindfulness emerged as 
significant predictor of intention in Study 2a (in Australia), in Malaysia, habit was a 
significant predictor of intention, but mindfulness was not. It is speculated that the 
discrepancy findings may be due to differences in countermeasures implemented in 
the two countries. In Malaysia, countermeasures such as alert bars or speed humps 
are permanently implemented, whereas in Australia they usually operate only during 
the hours before and after school. The use of such permanent countermeasures in 
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Malaysia may make a driver become familiar with driving through school zones and 
develop a habit of complying. 
 
In addition to the individual factors, Study 2a and Study 2b also identified beliefs 
that influenced individuals’ intention to comply with the SZSL. The beliefs 
examined were informed by the findings of Study 1. Von Haeften’s (2001) 
guidelines were used in order to identify the critical beliefs underpinning drivers’ 
intention to comply with the SZSL. The findings of these analyses revealed that 
beliefs regarding ensuring the safety of school children (behavioural beliefs) and the 
presence of a crossing supervisor in school zones (control beliefs) were important 
influences on drivers’ intention to comply with the SZSL in Australia and Malaysia. 
In addition, for Malaysian drivers, control beliefs relating to the presence of 
motorcyclists and school children in the school zones, knowledge about it being 
school day, and the existence of school zones signage were also considered as 
important factors which may increase drivers’ intention to comply. Overall, when 
considering Study 2a and Study 2b findings, the findings suggest that Malaysian 
drivers may require more visible and noticeable school zones to facilitate their 
compliance with the SZSL than Australian drivers, to enhance existing habits of 
compliance fostered by the permanent installation of countermeasures mentioned 
above. 
 
Study 2 also was designed to investigate differences in drivers’ reported intentions, 
in a 2 x 2 between groups design in which the presence and absence of school 
children and other drivers speeding or when driving alone in school zones were 
manipulated via a series of scenarios.  The results showed that, in Australia (Study 
2a), there was a significant main effect of the presence of other drivers speeding in 
school zones such that individuals reported lower intentions to comply when driving 
in the presence of other drivers speeding. For Malaysian drivers (Study 2b), there 
was a significant main effect of presence of school children in school zones which 
indicated that those who drove in the presence of school children had higher 
intentions to comply. No other effects were significant in either the Australian or 
Malaysian analyses. 
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The current research has important theoretical, methodological, and practical 
implications. The research provides support for the application of the TPB to 
understand drivers’ compliance with the speed limit across cultures; namely, 
Australia and Malaysia.  Further, the current research also provides qualified support 
for the inclusion of habit and mindfulness to aid the understanding of driver 
behaviour. In particular, despite the differences in Australian and Malaysian findings, 
this research highlighted the importance of habit and mindfulness in understanding 
drivers’ behaviour compliance with the SZSL, and their role in other driver 
behaviours is worth following up. In particular some of the findings related to 
mindfulness appear to be contradictory, and it is likely that the conceptualisation of 
mindfulness as it applies to driving needs further articulation and clarification. 
 
With regard to methodological implications, although an established mindfulness 
scale was used (i.e., Mindfulness Awareness Attention Scale (MAAS)), the findings 
suggest more research is needed. This is because several of the mindfulness items 
imply a degree of self awareness such that a person might rate low on mindfulness 
because they are aware of their own shortcomings in particular situations, whereas a 
person who is unaware may self-report higher scores on the scale and be apparently 
more mindful. They may incorrectly assume that they will intend to comply with the 
speed limit but not do so. Future research is needed in this area, in conjunction with 
the theoretical articulation of mindfulness in driving. This research provides evidence 
that habit (as measured by the Self Report Habit Index (SRHI)) is different from past 
behaviour frequency, which is usually used to reflect habit (Verplanken & Melkevik, 
2008). The SRHI assesses a number of items that characterise the automatic nature of 
habits (Danner, et al., 2008). As such, the current research provides support for the 
reliability and validity of SRHI as a scale that could be used in future research, 
specifically, driver behaviour-related research. 
 
In terms of practical implications, road safety interventions, such as advertising or 
public education strategies, may be most successful if they focus on individuals’ 
attitude, subjective norm and PBC.  For example, strategies could benefit from 
reinforcing the positive consequences associated with complying with the SZSL or 
emphasise the negative consequences of speeding in this area, heightening the 
perception that a range of referents would approve of this behaviour, and 
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emphasizing that compliance behaviour could be performed easily.  In addition, in 
order to reduce unintentional speeding and increase awareness and develop mindful 
drivers in school zones, the current research also suggests the need to increase the 
visibility of school zones with the use of more noticeable traffic control devices, such 
as flashing lights, speed humps and pavement treatments to increase the visibility of 
school zones. Doing so, may consequently heighten drivers’ awareness that they are 
approaching a school zone. Such strategies informed by this research may ultimately 
help reduce the risk of crashes involving vulnerable road users.  
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Chapter 1: Rationale for the research 
1.1 Chapter introduction 
This chapter provides a brief background to the program of research addressed 
in this dissertation. The research investigates drivers’ compliance with the school 
zones speed limit (SZSL) in Queensland, Australia and Kedah, Malaysia. Given that 
school zones are high risk areas for school children, the study seeks to identify 
factors which influence drivers’ compliance with the SZSL and thus reduce crash 
risk for children. In particular, the research aims to understand the psychosocial 
factors that influence drivers’ intended compliance with SZSL and their actual 
compliance behaviour. Section 1.2 describes the background of the research, together 
with the rationale. This discussion is followed by an explanation of the theoretical 
framework underpinning this research program (Section 1.3). The following section 
defines the key concept under investigation; namely compliance with the speed limit. 
The aims of the research are listed in Section 1.5 followed by details regarding the 
scope of the research. Finally, Section 1.7 provides an outline of the remaining 
chapters in this dissertation. 
 
1.2 Rationale for the research  
Child pedestrian injuries and fatalities are continuing to increase worldwide. 
Road traffic injury is a leading cause of death among children aged 15-19 years and 
the second leading cause among 5-14 year olds (Peden, Oyebite, & Ozanne-Smith, 
2008). Further, it is estimated that approximately 10 million children are injured or 
disabled each year due to road crashes (Peden, et al., 2008). Comparing across 
countries, 5% to 10% of children involved in road crashes in high-income countries 
are pedestrians, while in low- and middle-income countries the figure is much higher 
at approximately 30% to 40% (Peden, et al., 2008). Over the next 15 years, it is 
predicted that there will be significant increases in road traffic casualties involving 
children, particularly in low-income and middle-income countries (Peden, et al., 
2008). 
 
 
2 
 
  
This program of research focuses on school zones, therefore, factors that may 
contribute to child pedestrian crashes are drawn particularly from school zones 
related research. While there are numerous factors which may contribute to child 
pedestrian crashes, research has demonstrated that child behaviour, the road 
environments and driver behaviour are factors which increase the risk of child injury 
(Bakovic, 2012; Clifton & Kreamer-Fults, 2007; Congiu et al., 2008; Kingham, 
Sabel, & Bartie, 2011). Current evidence also suggests that, somewhat surprisingly, 
non-compliance with the SZSL is a prevalent behaviour (Ellison, Greaves, & 
Daniels, 2011; Tay, 2009; Young & Dixon, 2003). This finding generates concern as 
evidence suggests that a driver who drives more than 48km/hr is 7.2 times more 
likely to cause severe injury to a child (Wazana, Krueger, Raina, & Chambers, 
1997). Further, young child pedestrians lack the skills required to deal with traffic 
situations compared with older children and adult pedestrians (Bakovic, 2012; 
Congiu, et al., 2008). Specifically, young children are less well-developed 
cognitively and lack attentional, perceptual, and visual skills for dealing with traffic 
situations (Congiu, et al., 2008; Stevenson, Jamrozik, & Burton, 1996a). Thus, they 
may act unsafely when interacting with the road system as a pedestrian. Finally, 
school can be considered as a centre for a child’s daily activities. This zone is usually 
associated with regular, often concentrated numbers of young road users, as well as 
periods of complex and congested traffic patterns especially during arrival and 
departure times (Warsh, Rothman, Slater, Steverango, & Howard, 2009).  As such, 
drivers who are not complying with the speed limit in this area increase the risk of 
crashes involving child pedestrians. 
 
Thus, in order to reduce the crash risk and improve compliance with the SZSL 
among drivers, in countries like Australia and Malaysia, various countermeasures 
have been implemented. In Australia, these measures include school zones signage 
and road markings. In Malaysia, zebra crossings and transverse bars or alert bars are 
often installed. However, despite the countermeasures which have been 
implemented, evidence suggests that non-compliance with the SZSL among drivers 
remains common in both Australia and Malaysia. In particular, in Queensland, 
Australia, research has found that 27% to 30% of drivers exceed the speed limit in 
school zones (Yarrow, 2006). In addition, in 2010, almost 16,000 speeding 
infringement were issued for drivers who were not complying with the SZSL 
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(Queensland Government, 2011). Similarly, in Malaysia, studies have shown that 
with signalised crossings and 30km/hr speed limit signage in place, drivers driving at 
the 85th percentile speed of 78km/hr to 96km/hr have been recorded in school zones 
(Abdul Manan, Poi, Mohd Marjan, Sadullah, Hassan, & Abdul Samad, 2008). 
Further, in some areas with traffic calming schemes implemented, such as an alert 
bars, the average speed reduction was 2km/hr from 65 km/hr to 63km/hr – the latter 
speed reduction was statistically significant although still in excess of the posted 
SZSL (Abdul Manan, Poi, & Abdul Rashid, 2010). This body of evidence indicates 
that drivers are continuing to not comply with the SZSL. In addition, while studies 
have demonstrated that child behaviour, the road environments, and driver behaviour 
are three key factors which increase the risk of child injury, in relation to school 
zones, studies have tended to focus on epidemiology of the child pedestrian crashes 
and focused more upon engineering aspects of school zone areas, such as the 
effectiveness of countermeasures (e.g., Ash & Saito, 2007; Ellison, et al., 2011; Poi, 
et al., 2010; Young, et al., 2003) rather than psychosocial factors that influence 
driver behaviour in school zones. Accordingly, there is a need to better understand 
the factors that may influence drivers’ behaviour in school zones. This research 
program examines this very issue of driver behaviour in school zones. The discussion 
of literature related to driver behaviour in school zones is provided in Chapter 2. 
 
1.3 The need for theoretically based research 
While a detailed review of the theoretical framework underpinning this 
program of research is provided in Chapter 3, this section discusses briefly; the 
extended Theory of Planned Behaviour (TPB) which underpins this research in 
addition to the additional factors of habit and mindfulness. In the TPB, behaviour is 
predicted by intention, and intention is influenced by attitude, subjective norms and 
perceived behavioural control (PBC), although PBC can also influence behaviour 
directly (Ajzen, 1991). In this research, as explained later in more detail, the TPB is 
extended through the addition of the constructs of habit and mindfulness as potential 
direct and indirect influences on behaviour. In addition to the individual factors (i.e., 
attitude, subjective norm, perceived behavioural control (PBC)), it is known that the 
control level of an individual may be affected by situational factors (Ajzen, 2002). In 
particular, other people or events may influence control which in turn influences 
behavioural intention and behaviour.  For example, during school zone times, when 
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large numbers of school children are present, drivers will drive more cautiously, 
whereas (if school children are absent) they may drive while taking into account the 
surrounding traffic at that particular time. Thus, the current research also examined 
situational factors which may influence drivers’ intention to comply and compliance 
with the SZSL. 
 
The issue of drivers’ lack of compliance with the SZSL raises questions about the 
factors that may influence drivers’ behaviour in school zones and the degree to which 
drivers are mindful that they are passing through a school zone. Although the size of 
the problem (speeding in school zones) can be clearly described, the underlying 
influences are less clear. Therefore, in order to understand factors that may influence 
drivers’ compliance with the SZSL, this research program adopted the TPB 
framework. There are several reasons for adopting the TPB as a key guiding 
framework. First, compliance with speed limit is well-suited to explorations based 
within the TPB because compliance with the speed limit can be considered as an 
intentional and conscious act on the part of the driver. In particular, the driver has 
control over the behaviour they intend to do and therefore should be able to make 
their intention a behavioural reality.  
 
Second, the TPB has been applied extensively in driver behaviour related studies 
including previous studies regarding drivers’ compliance with speed limits. It should 
be noted that there are minimal studies available relating to compliance with the 
speed limit as opposed to speeding. These former studies have demonstrated that the 
standard TPB variables (i.e., attitude, subjective norm and PBC) may explain 
between 48% to 85% of the variance in drivers’ intention to comply with the speed 
limit as well as 32% to 67% of the variance in drivers’ self-reported compliance 
(Elliott & Armitage, 2003; Elliott, Armitage, & Baughan, 2007a; Warner, Ozkan, & 
Lajunen, 2009). This evidence does highlight the extent to which there is some 
difference in the amount of variance in intention versus behaviour which raises the 
question of why intentions are not always enacted into actual behaviour.  
 
The existence of the intention-behaviour gap is acknowledged in TPB research more 
broadly (Ajzen, 1991) and, in speeding-related studies more specifically, evidence of 
this gap may also be found. For instance, drivers who reported an intention to 
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comply with the speed limit, may ultimately end up exceeding the speed limit (Elliott 
& Armitage, 2006) and drivers who report intention to speed may not always end up 
actually engaging in speeding (Warner & Aberg, 2006). Such anomalies suggest that 
there are other factors which may be influencing drivers’ actual compliance. An 
additional aspect to note from the TPB-based studies of drivers’ speeding and 
compliance is that in all studies, there has been variance in the relationship between 
intention and behaviour that remained unexplained in the explanatory models 
(Forward, 2009; Elliot, 2003). Such findings highlight the potential value of 
extending the TPB with additional relevant variables. Thus, as Ajzen (1991) has 
recommended, additional constructs should be considered to the extent they may 
enhance prediction and may help to bridge the gap between intention and behaviour. 
In this research program, two additional predictors were included in the TPB: habit 
and mindfulness. As is discussed in the subsequent sections of the chapter, there is 
reason to expect that the constructs of habit and mindfulness could influence the 
intention-behaviour relationship in relation to compliance with the SZSL. 
 
1.3.1 Additional variables: Habit and mindfulness 
Empirical evidence suggests that performance of behaviour may not always be 
led by intention (e.g., Verplanken & Aarts, 1999; Verplanken, Aarts, Van 
Knippenberg, & Moonen, 1998). In particular, habitual, less-mindful processes may 
also influence performance of behaviour and thus, influence the intention-behaviour 
relationship. Habit is conceptualised as being characterised by learned and goal-
directed behaviour, automaticity, and functionality (Verplanken & Aarts, 1999). A 
habit is formed when an individual performs the same behaviour over and over again 
and consistently in a similar context for the same purpose, such that the behaviour 
may be performed automatically (Ouellette & Wood, 1998). In relation to 
compliance with the speed limit, if the behaviour is repeated in a consistent way by 
drivers, it may become habitual and committed without conscious thought or full 
realisation. Some previous studies have used past behaviour to reflect habit (e.g., 
Danner, Aarts, & de Vries, 2008; Saba, Vassallo, & Turrini, 2000; Verplanken, et al., 
1998). This approach however, has been challenged because even if the behaviour 
has been performed in the past, it does not necessarily mean that the same behaviour 
will be performed in future (Verplanken & Orbell, 2003). Given this consideration, 
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the current research will used the Self Report Habit Index (SRHI) to measure habit 
based on the conceptualisation of habit by Verplanken and Aarts (1999). It should be 
noted that there were only a few studies that measured habit in relation to driver 
behaviour. These studies provide evidence that habit is important in understanding 
driver behaviour (e.g., Mittal, 1988; De Pelsmacker and Janssens, 2007). It is 
important to note that none of these studies focused on the impact of habit in relation 
to compliance with the SZSL and none of them used SRHI to measure habit. Thus, 
the current research addressed an important gap in the literature by using a new 
conceptualisation of habit and SRHI to measures habit. 
 
The second construct is mindfulness. In this research, mindfulness was defined in 
accordance with Brown & Ryan’s (2003, p 822-823) definition of mindfulness as 
“enhance[d] attention to and awareness of current experience or present reality”. A 
core characteristic of mindfulness has been described as open and receptive 
awareness and attention that may be reflected in a sustained consciousness of 
ongoing events and experiences (Brown & Ryan, 2003, p 822-823). There is reason 
to expect that the construct of mindfulness could influence the intention-behaviour 
relationship and help aid understanding of compliance with the speed limit, in that 
the more mindful an individual is, the more likely it may be that their intention to 
comply with speed limit will lead to actual behaviour (see Brown & Ryan, 2003). 
That is, mindfulness may help individuals to fulfil their intentions by strengthening 
their ability for self-control (Chatzisarantis and Hagger, 2007). In contrast, less 
mindful individuals may be more likely to behave automatically, which would 
detract from them following through on their intentions (i.e., speeding). To date, 
there are a minimal number of studies which have examined mindfulness in relation 
to driver behaviour (e.g., Demick, 2000; Kass, Cole, & Legan, 2008; Ledesma, 
Montes, Poo, & Lopez-Ramon, 2010). Of the studies mentioning the construct, none 
explored directly the impact of mindfulness on intentions and/or behaviour, but 
rather, researchers highlighted the important role mindfulness may play in driver 
behaviour. Research on mindfulness is still at an early stage but has already been 
regarded by some as holding promise to explain the relationship between 
intentionality and action in the driving context (Demick, 2000). Thus, by integrating 
mindfulness into the TPB, it may help to explain the relationship between intentions 
and behaviour, and aid in the understanding of drivers’ compliance with the SZSL. 
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In relation to driving, habitual behaviour usually goes unnoticed in persons 
exhibiting it because the person does not need to make a decision when undertaking 
routine tasks which enables them to perform the behaviour automatically and in a 
quite mindless way. The application of habit and mindfulness to a real life driving 
scenario could be illustrated by an example where an individual driver who, on 
having repeated exposure to a particular road, may develop a habit of driving on the 
road and thus, experience the phenomenon of driving automatically and without 
awareness of surrounding environment or what may be termed, mindless driving 
(Charlton & Starkey, 2012). Currently, the nature of the roles and interplay, of habit 
and mindfulness within the TPB framework when attempting to explain compliance 
with the speed limit, both in general and more specifically in school zones, is not yet 
known. This research adopted a framework similar to that of Chatzisarantis and 
Hagger (2007), who integrated mindfulness and habit within an extended TPB. It is 
important to note that Chatzisarantis and Hagger’s focus was upon factors 
influencing physical exercise; while the behaviour of focus may be different, it is 
argued herein that these additional factors may have an important role to play in 
aiding understanding of drivers’ compliance with the SZSL. 
 
As well as individual factors, studies have also suggested that situational factors may 
likely influence driver behaviour (Stradling, Carreno, Ferguson, & Rye, 2005). For 
instance, previous self-report studies have indicated that the behaviour of other road 
users may influence drivers’ compliance behaviour (e.g., Aronsson, 2006; Elliott, 
Armitage, & Baughan, 2005; Varhelyi, 1998; Yinon & Levian, 1995). The results of 
these self-report studies have been supported by research using objective measures to 
investigate influence of other road users’ behaviour on driving (Haglund & Åberg, 
2000). This effect has been described as the influence of ‘descriptive norms’, 
however research also has shown the influence of ‘injunctive norms’, i.e. that drivers 
may experience social pressure to perform or not to perform particular behaviours 
from other road users including both vulnerable road users and as well as other 
drivers (Åberg, Larsen, Glad, & Beilinsson, 1997; Haglund & Åberg, 2000). Drivers 
who are concerned about vulnerable road users may have greater control over their 
speed choice and thus be less likely to speed. On the other hand, drivers who are 
more concerned about what other drivers thought about their travel speed may be 
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more likely to feel pressure to speed which may result in them travelling at a higher 
speed. Given the likely influence of situational factors, this research program also 
investigated situational factors, in particular, the presence and absence of school 
children and other drivers speeding in school zones, upon individuals’ self-reported 
intentions and actual compliance with the SZSL.  
 
1.4 Defining speeding and compliance with the SZSL 
In order to enhance prediction, the TPB requires specificity when 
conceptualising the particular intention and/or behaviour that is to be explained. In 
the context of speed zones’ research, speeding and compliance with the speed limit 
are two different behaviours. Speeding may be defined as a vehicle travelling above 
the posted speed limit, or travelling within the speed limit but too fast for the 
prevailing conditions (e.g., a wet road) (Peden et al., 2004). In contrast, the focus of 
the present study, compliance with the speed limit refers to travelling below or at the 
posted speed limit (Elliott & Armitage, 2003). These behaviours can be considered 
as intentional and conscious acts chosen by the driver. The driver who has an 
intention to comply with the speed limit, should have control over their behaviour, 
and control over the enactment of intention to achieve behavioural reality.  
 
It should be noted that there were few studies of drivers’ compliance with SZSL. To 
the best of the researcher’s knowledge, there is no previous study which has 
conceptualised mindfulness and habit in the context of compliance with the speed 
limit in order to study its influence on behaviour, and certainly not in relation to the 
TPB. Therefore, this research program attempts to address this gap in the literature in 
relation to driver behaviour in school zones. In particular, the current research 
program sought to investigate factors which influence drivers’ compliance with the 
SZSL in Australian and Malaysian contexts.  It also examined the robustness of the 
extended TPB in explaining compliance with the SZSL across these contexts. The 
understanding of the factors that influence drivers’ compliance behaviour may aid 
the development of more effective countermeasures to improve drivers’ compliance 
with the SZSL.  
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1.5 Research aims and research questions 
This program of research aimed to: 
1. Examine the psychosocial factors that influence drivers’ intended and (self 
reported) actual compliance with the school zones speed limit (SZSL) and 
the relative importance of such factors in Australia and Malaysia; 
2. Examine the extent to which the extended TPB provides an explanation of 
the psychosocial influences on drivers’ intended and (self reported) actual 
compliance with the SZSL and the theoretical robustness across cultures; 
3.  Explore the influence of situational factors on drivers’ intention to comply 
with the SZSL in Australia and Malaysia. 
 
These aims were addressed via a series of research questions as noted below: 
1. What are the psychosocial factors that influence drivers’ intended and 
actual compliance with the SZSL?  
2. Are the psychosocial factors which influence drivers’ intention to comply 
with the SZSL consistent across cultural contexts? 
3. To what extent do habit and mindfulness influence intention to comply and 
compliance with the SZSL? 
4. How do situational factors influence drivers’ intention to comply with the 
SZSL? 
 
The research questions examined in this dissertation are outlined in section 3.10, 
following the review of relevant literature. Two studies involving two countries 
(Australia and Malaysia) and mixed method (qualitative and quantitative) approaches 
were designed to address the research questions. These studies and their findings are 
presented in Chapter 4 to Chapter 7.  
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1.6 Scope of the research program 
This research sought to elicit the general beliefs associated with compliance with 
school zones speed limit (SZSL), examine a range of predictors of behavioural 
intentions, and finally explore the association between intentions and behaviour 
within an extended TPB. In addition, this research program also examined the role of 
mindfulness and habit as additional predictors of the TPB and the effect of situational 
factors on drivers’ intention to comply with SZSL (i.e., presence and absence of 
school children and presence and absence of other drivers speeding in school zones). 
However, there is some evidence to suggest that other predictors (e.g., moral norms, 
anticipated regret) may relevant and influence drivers’ intention and compliance with 
the speed limit in this area. Given the time constraint and the focus on two additional 
predictors (i.e., mindfulness and habit), the other additional predictors were not 
investigated.  
 
The current research program was designed without an intention to conduct direct 
statistical comparisons between Australia and Malaysia. This decision was based on 
an acknowledgement of the differences between Malaysia and Australia with respect 
to school zones.  Specifically, there are differences in terms of the school schedules, 
school zones speed limits and countermeasures implemented in the school zones 
within each country rendering Australia and Malaysia as two different contexts 
within which to conduct this research.  
 
Finally, in Malaysia, while there were a large number of studies related to 
motorcyclist and road safety engineering, very little literature was found in relation 
to car drivers and school zones. Of these studies, none focused on psychosocial 
factors influencing driver behaviour in school zones. Additionally, statistics relating 
to factors contributing to crashes in school zones (e.g., speeding, tailgating, and 
dangerous overtaking) were not available. Only general statistics relating to number 
of fatalities in school zones are presented in this dissertation.  It is important to note 
that the data presented relied on police reports only, and may underestimate the 
problem in both countries, possibly more in Malaysia as it is, a common problem in 
many low and middle income countries (Agran, Castillo, & Winn, 1990; Margie 
Peden, et al., 2004). Thus, the research presented in this dissertation was limited to 
the available literature, reports, and statistics. 
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1.7 Outline of the dissertation 
The current research program is organised into eight chapters and presented as 
a thesis by monograph. However, it is important to note that some of the sections in 
the dissertation were taken from peer-reviewed conference proceedings and a 
published journal article. The PhD candidate is the principal author of all these 
papers and responsible for all aspects of manuscript preparation. The papers are 
included with the agreement of the co-authors. The relevant sections are noted where 
they occur. 
 
Chapter 1 has outlined the rationale of the research, the research objectives, and the 
research scope. The next two chapters, Chapter 2 and Chapter 3, provide a review of 
the relevant literature regarding driver behaviour in school zones generally, and 
specifically Australia and Malaysia. The theoretical framework underpinning the 
research program is also reviewed  
 
Chapters 4 to 7 document the four empirical studies which were undertaken within 
this program of research. As the research explores drivers’ compliance in both 
Australia and Malaysia, two studies were conducted in each country. Each of these 
chapters outlines the research process including the study design, the instruments 
used, the investigation method (qualitative or quantitative), the results, and a brief 
discussion of the findings from each study. Specifically, Chapter 4 documents the 
first study qualitative investigation of the beliefs which influence drivers’ speeding in 
school zones which was based on focus group discussions with Australian drivers 
(i.e., Study 1a). Chapter 5 then presents a similar qualitative beliefs elicitation study 
which was conducted in Malaysia (Study 1b). 
 
The second study was a quantitative investigation of self-reported intention and 
compliance with the SZSL among Australian and Malaysian drivers. The details of 
these studies are presented in Chapter 6 and Chapter 7 respectively.  In particular, 
Chapter 6 presents the results of a range of analysis that explored the relationship 
between individual factors and intention and actual compliance among Australia 
sample (i.e., Study 2a). It also documents the analysis that explored the critical 
beliefs and situational factors in relation to drivers’ intention to comply with the 
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SZSL. Chapter 7 documents the fourth and final study that was a quantitative 
investigation of the extended TPB in explaining drivers’ self-reported intention to 
comply with the SZSL, as well as the influence of situational factors upon intention 
to comply with the SZSL among Malaysian drivers (i.e., Study 2b). 
 
Finally, Chapter 8 is the general discussion chapter which integrates and synthesises 
the findings reported in Chapters 4 to 7. It provides a discussion of the significance 
of the research, identifies strengths and limitations of the research, and as well as 
makes recommendations for road safety interventions and future research in this 
area.  
1.8 Chapter summary 
This chapter has provided an overview of the research program including the 
research problem, focus of the research program, research objectives and scope of 
the research program. This chapter has also presented a “roadmap” for the 
succeeding chapters. The next chapter, Chapter 2 provides a review of relevant 
literature regarding child pedestrians, driver behaviour and school zones, specifically 
driver behaviour in school zones in Australia and Malaysia. 
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Chapter 2: Child pedestrians and school 
zones 
2.0 Chapter introduction 
This chapter provides a review of the literature relating to child pedestrians and 
school zones. Section 2.1 reviews the literature in relation to pedestrians and, 
specifically, child pedestrians around the world. This section is followed by a 
discussion on safety in school zones and child pedestrian crash-related issues 
including factors that contribute to such crashes, countermeasures which have been 
implemented in school zones and drivers’ responses towards such interventions are 
explained (i.e., how effective such interventions have been at reducing drivers’ 
speeding). This research program was conducted in two countries; Australia and 
Malaysia to examine the extended TPB across cultures, thus Section 2.3 reviews 
available evidence regarding driver behaviour in school zones in these two countries. 
Limited research has been conducted into child pedestrian safety in school zones, 
both within Australia and Malaysia and thus, this section explains the gap in the 
literature further. It should be noted that some portion of the Section and its 
subsections have been published previously in a peer review journal (i.e., Journal of 
the Australasian College of Road Safety). Finally, discussion about the differences 
between Australian and Malaysian school zones is presented. Of note, while this 
chapter does report literature which was reviewed in this previously published paper, 
it also extends beyond what was published in terms of also reported the latest 
literature relating to Australia and Malaysia school zones. 
 
2.1 Road safety and child pedestrians  
Road crashes are a global problem, with the number of people killed in such 
crashes each year estimated at almost 1.24 million worldwide (World Health 
Organization, 2013). Road crashes are the leading cause of injury and death in 
children aged 15 to 19 years, and the second leading cause among children aged 5 to 
14 years.  It also the leading cause of disability among children, with an estimated 10 
million children sustaining nonfatal or disabling injuries each year (Peden, Oyebite, 
& Ozanne-Smith, 2008). Among children injured or killed in road crashes, in high-
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income countries, 5percent to 10percent were pedestrians, while in low- and middle-
income countries, the proportion was 30percent to 40percent (Peden, et al., 2008).  In 
the United States, in 2010, 4,280 pedestrian were killed and of those, children aged 
15 and younger accounted for 7percent of the total pedestrian fatalities. A further 23 
percent of children sustained nonfatal injuries as a result of being involved as a 
pedestrian in a road crash (National Highway Traffic Safety Administration 
(NHTSA), 2010) . In Australia, crashes involving child pedestrians accounted for 
7.4percent of the total pedestrian fatalities (i.e., 189 pedestrians) in 2011 (Australian 
Government, 2012). In Malaysia, in 2009, almost 13percent of pedestrian fatalities 
(i.e., 605 pedestrians) involved children (Malaysian Royal Police, 2010). Over the 
next 15 years, a significant increase in road traffic casualties involving children is 
predicted, particularly in low- and middle-income countries due to increase in 
motorisation and lack of road safety intervention (Peden, et al., 2008). 
 
The physical vulnerability of children means that their involvement in crashes is 
more likely to lead to serious injury or death  (Everison & Leeds, 2009). Research 
has been conducted to identify relevant aspects implicated in child pedestrian crashes 
including child characteristics and behaviour, the surrounding road environment, and 
driver behaviour (Bakovic, 2012; Clifton & Kreamer-Fults, 2007; Everison & Leeds, 
2009; Oxley, 2012; Tay, 2009). Factors examined have included the location of a 
school or play area, road width (Tay, 2009), driver and pedestrian variables such as 
their  respective  age and gender (Everison & Leeds, 2009), as well as the time of 
day, and traffic volume (Oxley, 2012). Such factors have been examined to the 
extent that they may increase the likelihood of crashes involving children. The next 
section describes in more detail the evidence that these factors contribute to 
increased risk, and/or severity, of child pedestrian crashes. 
 
 
 
 
2.2 Factors associated with child pedestrian crashes 
2.2.1 Child characteristics and behaviour 
Young child pedestrians aged 5 to 12 years are less competent in traffic, not 
only because of their small physical size, but also because of their less developed 
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cognitive, attentional, perceptual, and visual skills for dealing with traffic situations 
when compared with older children and adults (Bakovic, 2012; Barton, Ulrich, & 
Lyday, 2012; Congiu et al., 2008). For instance, young children aged 5 to 8 years are 
unable to make accurate judgements regarding vehicle speed and distance (Oxley, 
Congiu, Whelan, D’Elia, & Charlton, 2007). They are also susceptible to darting out 
unexpectedly into traffic and thus being unpredictable and spontaneous (Bakovic, 
2012). Moreover, young children have more difficulty selecting safe traffic routes 
than older children aged 9 years and older, and thus tend to choose unsafe sites for 
crossing the road (Barton & Schwebel, 2007). Further, evidence has show that there 
are links between safe selection of routes to cross streets and attention and time taken 
to identify safe crossing sites which suggest that young children aged 6 to 7 years 
have less skill and a lack of attention when crossing road (Tabibi & Pfeffer, 2007). 
Taken together, these factors culminate in young children being associated with more 
unsafe behaviour when interacting with the road system as a pedestrian.  
Older child pedestrians aged 13 to 18 years are also vulnerable, but more because of 
their failure to apply the safe pedestrian skills that they possess. In particular, in 
comparison with an adult, older children pay less attention to vehicles approaching 
them at fast(er) speeds and tend to take risks when crossing streets (Abdel-Aty, 
Chundi, & Lee, 2007). Such tendencies may be due to the increasing independence 
of children of this age coupled with decreased parental supervision (Everison & 
Leeds, 2009). 
 
Several other demographic factors are known to place child pedestrians at higher risk 
of crash injuries and fatalities. For instance, gender is a strong risk factor for children 
of all ages, with males at higher risk of fatal or serious injury compared with females 
because they tend not to comply with pedestrian road rules (Granié, 2007). 
Additionally, females and males children have been found to look at different aspects 
of the situation when making a decision to cross a street. In particular, males have 
been found to focus on the physical road environment while females tend to focus on 
the presence and activity of other road users when assessing safety in crossing a road 
(Underwood, Dillon, Farnsworth, & Twiner, 2007). Evidence also shows that 
children from low income families were at increased risk because they often live in 
neighbourhoods with higher density housing and traffic volume and a lack of play 
areas (Barton & Schwebel, 2007). Children in these areas have been found to have a 
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13 times higher risk of injury compared with children who live in less busy areas 
(Roberts, Norton, Jackson, Dunn, & Hassall, 1995). This evidence suggests that 
characteristics of the child pedestrian and the environment may contribute to their 
heightened crash risk. The next section discusses road environment factors which 
evidence has shown may also influence the likelihood of child pedestrian crashes.  
 
2.2.2 Road environment factors 
A child being injured as pedestrian is also a function of the physical 
environment. The type of road environment a child pedestrian is exposed to may 
have effects on their safety in multiple ways. Evidence suggests that one of the 
critical risk factors associated with the physical environment is the level of 
population and traffic density. Appreciably, the greater a child pedestrian’s exposure 
to traffic, the greater their risk of being involved in a crash. Child pedestrian crashes 
have been found to be more likely to occur in areas with higher youth population 
densities, more unemployment, fewer high-income households, and higher traffic 
flow (LaScala, Gruenewald, & Johnson, 2004).  
 
In term of the physical location of crashes, previous studies have indicated that child 
pedestrian crashes occur most often in local streets near to home and also when a 
child is on their way home from school or playing after school (Tay, 2009). This 
finding suggests the crashes may happen due to a lack of playground facilities in the 
area and less adult supervision while walking home from school. Child pedestrian 
crashes may also be more likely to occur on major roads with higher traffic volume 
and where drivers are more likely to be speeding. Abdel-Aty et al. (2007) found that 
older children aged 12 to 18 years were more likely to be involved in crashes in 
instances where drivers were speeding. This tendency may be due to the lack of 
children’s attention when crossing streets and the tendency of drivers to speed on 
major roads (i.e., more lanes and higher posted speed limits) where secondary 
schools are located (Abdel-Aty et al., 2007). Additionally, most injuries involving 
pre-school and school age children occur when a child darts out midblock between 
cars due to the obstructed view for both the child and driver (Mayr et al., 2003; 
Oxley, 2012).  Evidence also suggests that the number of parked vehicles on the 
curbside or on the street interferes with the ability of the child to see an approaching 
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vehicle and feasibility of the driver to see the child (Agran, Winn, Anderson, Tran, & 
Del Valle, 1996; Mueller, Rivara, Lii, & Weiss, 1990; Roberts, et al., 1995).  
 
Although the physical environment may increase the crash involvement of child 
pedestrians, this factor is the most directly modifiable (Wazana, Krueger, Raina, & 
Chambers, 1997).  For example, decreasing speed limits, installing speed humps and 
stop signs, as well as other traffic calming measures, should likely contribute to a 
reduction in vehicle speeds and thus, ultimately, reduce the extent to which speed 
may contribute to child pedestrian crash risk. However, previous evidence also 
suggests that not all physical interventions are effective in reducing vehicle speed in 
school zones. Thus, the factors that contribute to such require further examination. 
The next section outlines the evidence regarding the third risk factor of child 
pedestrian crashes: driver behaviour, which is the focus of this research program.  
 
2.2.3 Driver behaviour 
Previous studies have suggested that driver behaviour may contribute to a 
majority of road crashes (Evans, 1996). Speeding, or excessive speed, which is 
defined as a vehicle travelling above the posted speed limit, or travelling within the 
speed limit but too fast for the prevailing conditions (e.g., a wet road) represents a 
major contributing factor to crashes (Peden et al., 2004). Though posted speed limits 
only declare speed in excess of the limit to be illegal, it remains for each driver to 
decide what they believe is the appropriate speed within the limit for them 
personally. Evidence indicates that speed contributes to crash risk and severity of 
injury sustained in the event of crash (Bédard, Guyatt, Stones, & Hirdes, 2002; 
Kloeden, McLean, Moore, & Ponte, 1997).  For instance, in a United States study, 
Bédard et al. (2002) provided evidence that travelling at a speed of 112km/hr or more 
was associated with a 164% increase in being involved in a fatal crash compared 
with driving at less than 56km/h. Similarly, in a study in the Australian city of 
Adelaide, by Kloeden, McLean, Moore, and Ponte (1997), the researchers observed 
vehicle speeds at particular previous crash sites and compared them with the speeds 
of the crash involved vehicles. The results indicated that there was an exponential 
increase in crash risk with increases in vehicle speeds above the speed limits such 
that a 10km/hr reduction in travelling speeds may result in at least a 42% reduction in 
the number of crashes. Findings suggest that excessive speed reduces a driver’s 
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ability to control the vehicle (Clarke, Ward, Bartle, & Truman, 2010), and increases 
stopping distance, thus reducing the response time for the driver to avoid a crash 
(Aarts & van Schagen, 2006). 
 
In 2007, speeding contributed to approximately 31% of all fatal crashes in the United 
States, with 13,040 people dying in speeding-related crashes (NHTSA, 2009). 
Speeding was also found to be a major contributor in approximately 25 to 30% of all 
fatal and serious crashes in European countries in 2009 (Euro Commission, 2011). In 
the past decade, each year, approximately 1,400 Australians were killed in road 
crashes and another 32,500 hospitalised, with speed cited as a contributing factor in 
about 34% of all fatal crashes (Australian Transport Council, 2011).  In 2011, 48 
people were killed in speed related crashes in the Australian state of Queensland, 
representing 17.8 per cent of the Queensland road toll (Queensland Government, 
2012). Similarly, in 2010, excessive speed was a factor in 24%  and 40% of fatal 
crashes in Western Australia and New South Wales, respectively (New South Wales 
Government, 2011c; Western Australia Government, 2010).  
 
Studies have also highlighted the increased risk of pedestrian fatality as vehicle 
speed increases. For instance, Corben and D’Elia (2006) demonstrated that 
pedestrians who were hit by a vehicle travelling more than 60km/hr were more likely 
to be killed.  In particular, they stated that a driver who chose to travel at 50 km/hr in 
a high pedestrian activity area would expose pedestrians, on average, to a fourfold 
increase in risk of death compared with a travel speed choice of 40km/hr and below. 
They suggested that the risk of death to a pedestrian was strongly related to driver 
speed choice, and that small reductions of even 5-10 km/hr could significantly reduce 
the risk of fatality (Corben & D’Elia, 2006).  
 
Among the different types of individual pedestrians, child pedestrians are at high risk 
of injuries and fatalities. Wazana (1997) found that a vehicle is 7.2 times more likely 
to cause severe injury to a child at 48-63km/hr and 30.7 times at 64-96km/hr 
compared with a vehicle travelling at less than 48km/hr.  Studies have identified that 
while inappropriate behaviour on the part of a child may be a contributing factor in 
crashes in most cases (e.g., Bakovic, 2012; Congiu et al., 2008), driver behaviour 
also contributes (e.g., a driver failed to identify and anticipate a pedestrian’s actions, 
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particularly that of child pedestrians). Rivara (1990) identified that at least 21% of 
the child pedestrian crashes reviewed were caused by driver error, which included 
failure to comply with the speed limit. Evidence has also suggested that drivers 
involved in child pedestrian crashes were more likely to have poor driving histories 
(i.e., more safety violations, such as speeding). Drivers with four safety violations 
were found to be 7.7 times more likely to be involved in a child pedestrian crash 
compared with those who comply with the traffic rules (Lightstone, Peek-Asa, & 
Kraus, 1997). Similarly, a recent study found that drivers involved in a child 
pedestrian death had committed previous violations, with the most common previous 
violation being speeding (i.e., 66.7%) (Desapriya et al., 2011).  
 
Collectively, this evidence highlights that driver behaviour increases the risk of child 
pedestrian crashes. Thus, while speeding is a common problem across the road 
system, the consequences of speeding are particularly acute in areas with high levels 
of vulnerable road users, of which school zones are a prominent example. 
 
2.2.3.1 School zones, countermeasures, and driver behaviour 
Schools can be considered as centre points for a child’s daily activities. 
School and school zones are associated with regular, often concentrated collection of 
school children, and periods of complex and congested traffic patterns. School zones 
usually operate only on a school day when most children are arriving or leaving, and 
only for the limited geographical area of the school. The peak time for usage is 
during the arrival and departure of school children when there is both an increase in 
the number of vulnerable road users and a high traffic volume. Traffic congestion in 
and around school zones, especially during arrival and departure times, increase 
children’s exposure to risk (Warsh, Rothman, Slater, Steverango, & Howard, 2009b). 
According to Warsh et al. (2009b), who conducted research in Toronto, Canada, they 
found that school zones had a much higher risk of child pedestrian crashes than other 
areas (i.e., 5.7 times higher in the school zones compared with non-school zones). 
The same study indicated that almost 50% of the crashes occurred within the hours 
defined as school travel times (7.00am-9.00am, 12.00-1.00pm and 3.00-5.00pm). 
They reported that 254 collisions occurred per school travel hour (1270 collisions/ 5 
hours), versus only 76 collisions per non-school travel hour (1447 collisions/ 19 
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hours). These statistics indicate a 3.3 times greater rate of collisions during school 
travel times (Warsh, Rothman, Slater, Steverango, & Howard, 2009a).   
 
In order to address child pedestrian safety in school zones, educational measures 
have been introduced as a means of teaching children how to deal with traffic. Road 
safety education in school is believed to be an effective means of reducing risks 
among children (Duperrex, Bunn, & Roberts, 2002). The assumption is that children 
with road safety knowledge and information will act safely when dealing with traffic. 
However, Zeedyk et al. (2001) found that children’s knowledge about safety was not 
reflected in their behaviour when they were placed in a realistic traffic environment. 
In this particular study, the majority of young children aged 5 to 6 years were found 
to cross on their own and in unsafe locations; and this tendency was irrespective of 
whether or not they had received education. This finding suggests that  children do 
not have a clear understanding of the risks involved, and in association with their 
development stage, these aspects make them vulnerable road users at high risk of 
crash involvement (Barton, et al., 2012).  
 
To complement education countermeasures, a range of physical countermeasures 
have also been introduced to improve school zone safety in Australia, Malaysia, and 
elsewhere around the world. The aim of such measures is, fundamentally, to reduce 
vehicle speeds and to raise drivers’ awareness that they are driving through a school 
zone and, ultimately, providing a safer road environment for school children. School 
zone signage, zebra crossings and school zone or road markings, are some of the 
measures that have been used to develop awareness of school zones among drivers 
(Leden, Gårder, & Johansson, 2006). 
 
However, the challenge with school zones and traffic signs and markings is that they 
are unable to influence driver behaviour if a driver is not aware of the potential 
hazard namely, the presence of school children around a school. Evidence from 
Washington State in the United States, has indicated that there was a significantly 
greater percentage of vehicles travelling at higher speeds in school zones where the 
school zones speed limit was 20mph (32km/h). In particular, 12 to 13 percent of  
vehicles exceeded the school zone speed limit by 15mph or more (24km/h), despite 
the fact that school zones signage was in place (Saibel, Salzberg, Doane, & Moffat, 
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1999). Similarly, another study in metropolitan Atlanta, United States, also found 
that the average speed of drivers within school zones, when the school zone was 
active, never approached the required 25mph (40km/hr), a posted school zone speed 
limit; rather vehicles were travelling at an average of 38.7mph (62km/hr) (Young, 
Dixon, & Board, 2003). Similarly, in Alberta, Canada research has indicated that the 
53 percent of vehicles in school zones were driven at more than 30km/hr (the SZSL) 
with 14percent travelling at 10km/hr or over the limit of 30km/hr (Tay, 2009).  
 
Such studies provide empirical evidence of drivers continuing to violate the school 
zones speed limit (SZSL). This evidence is cause for concern because it appears that 
drivers are failing to comply with the SZSL even with countermeasures in place. The 
next two sections discuss, in detail, the rationale for the research in Australia and 
Malaysia. 
 
2.3 Rationale for the Australian and Malaysian studies1   
2.3.1 Australia 
Australia is a developed nation which is committed to preventing road crashes 
(Australian Transport Council, 2011). In 2011, 1,291 people died in road crashes in 
Australia, with the fatality rate per 10,000 registered vehicles at 0.55 (Australian 
Government, 2012). In the Australian state of Queensland, 269 deaths due to road 
crashes were reported, with a fatality rate per 10,000 registered vehicles of 0.56 
(Australian Government, 2012). In comparison with  International Road Traffic and 
Accident Database (IRTAD) countries, in 2010, Australia’s rate of 6.1 deaths per 
100,000 people was quite low, while Malaysia reported the highest rate with 23.8 
deaths per 100,000 people [highest rate relative to all IRTAD countries (IRTAD, 
2011)].  
 
                                                 
 
1 Some of this section and its subsections were taken from a peer-reviewed journal article that was 
accepted and published for which the PhD candidate is the principal author and responsible for all 
aspects of manuscript preparation. This includes reviewing the literature, formulating arguments, 
structuring and writing the manuscript and addressing reviewers’ comments. This paper was included 
with the agreement of co-authors. The paper was cited as Abdul Hanan, S., King, M. J., & Lewis, I. 
M. (2011). Understanding speeding in school zones in Malaysia and Australia using an extended 
Theory of Planned Behaviour: The potential role of mindfulness. Journal of the Australasian College 
of Road Safety, 22(2), 56-62. 
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In Australia, among the victims of road trauma are vulnerable road users including 
pedestrians, particularly child pedestrians. Statistical evidence shows that 189 
pedestrians died on Australian roads in 2011; and 14 were school-aged children 
(Australian Government, 2012). However, none of these crashes occurred within 
school zones.  Currently, there are few studies available in relation to child 
pedestrian crashes in school zones. Moreover, none of the available studies focused 
on psychosocial factors that influence driver behaviour in school zones. For instance, 
in a study by Doukas et al. (2010), a decreasing trend was found in the risk of 
pedestrian injury among children aged 5-16 years in Australian state of New South 
Wales (NSW) by 17.4percent per annum over the past 10 years.  In another study, in 
Queensland, only 17 child pedestrians were reported as having died and 366 were 
hospitalised in the 10 year period from 1991 to 2000. This figure is likely to 
overestimate school zone casualties, given that it refers to all casualties in the periods 
during which children are travelling to and from school, regardless of where the 
crash occurred and, specifically, whether it occurred within a school zone 
(Queensland Government, 2001). Similarly, in a NSW-based study, only two child 
pedestrian fatalities occurred in school zones over a 10 year period, (i.e., 2000 to 
2009) and, further, of the two fatalities neither was reported as involving a driver 
who was speeding at the time of crash. Speeding was, however, associated with 2 out 
of the 166 child pedestrian crashes in school zones and neither of these crashes 
resulted in the fatality of a child (Graham & Sparkes, 2010). Collectively, these 
studies highlight that fortunately, child fatalities rarely occur in school zones in 
Australia.  
 
In regard to the timing of school zones sessions, currently, in Australia, there is one 
school session with high exposure times being arrival time in the morning for school 
commencement at around 8.30am and departure time in the afternoon at around 
3.00pm. In order to ensure the safety of the school children, in Queensland and other 
states and jurisdictions of Australia, the school zone speed limit is usually 40km/hr. 
This speed reduction applies for student arrival and departure times which in 
Queensland are usually 7.00am to 9.00am and 2.00pm to 4.00pm, respectively. 
These times are applicable on school days only and exclude public holidays and 
weekends (i.e., apply for approximately 40 weeks/year). 
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2.3.2 Countermeasures in school zones 
Road safety countermeasures to improve child pedestrians behaviour 
including public education campaigns and school-based programs have been 
implemented (Doukas, et al., 2010). In order to develop awareness among drivers to 
reduce their vehicle speeds when a school zone is in operation other 
countermeasures, such as school zones signs and road markings, have also been 
implemented (see Figure 2.1). In some Queensland school zones, the latest 
Queensland Road Safety Action Plan (2013) has recommended the continued rollout 
of installation of flashing lights together with school zones signage. This 
recommendation appears based on an assumption that these measures are sufficient 
to raise drivers’ awareness of arriving within school zone and, that drivers will 
generally comply with the reduced speed limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2-1 School zones countermeasures in Australia. Clockwise: a) Pedestrian 
crossing sign, b) road marking and c) 40km/hr signage and road marking.
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However, while the absolute number of speed-related crashes in school zones in 
which child pedestrians are fatally injured is fortunately low in Australia and the 
countermeasures to ensure child pedestrian safety are in place, evidence reveals that 
there are drivers who are not complying with the SZSL. For instance, in Queensland, 
in the late 1990s, a trial involving the installation of flashing lights in three school 
zones was conducted. Surprisingly, the maximum average speed recorded was 
50.6km/hr in the morning and 54.6km/hr in the afternoon, both speeds are higher 
than the posted 40km/hr limit (King, 1999). Similarly, a later study in Ipswich, 
Queensland, recorded an average 45.4 km/hr in the morning and 44.5km/hr in the 
afternoon where an “enhanced school zone speed limit sign” was installed (i.e., a 
ring of red lights around the 40km/hr and four amber lights located in each corner of 
the sign which flash during the school zone times shown on the school zone sign) 
(Yarrow, 2006). Further, recent studies have indicated that between 23percent to 
30percent  of vehicles were travelling at a speed higher than the posted speed limit of 
40km/hr in New South Wales and Queensland, respectively (Ellison, Greaves, & 
Daniels, 2011; Singh, 2011).  
 
Additionally, statistics have show that in NSW, in 2011, 84,068 drivers received 
infringements for not complying with the SZSL (NSW Government, 2011a, 2011b). 
Similarly, in 2010, in Queensland, 15,976 drivers received infringement notices for 
not complying with the SZSL in school zones when the school was in operation 
(Queensland Government, 2011). This evidence suggests that despite the installation 
of countermeasures (e.g., school zones signage, road marking and flashing lights), 
drivers are continuing not to comply with the SZSL. This tendency is concerning to 
the extent school zones often have a high concentration of vulnerable road users and, 
thus, drivers who fail to comply with the speed limit are contributing to heightened 
crash risk of school children. 
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2.3.3 Malaysia 
Malaysia has experienced a rapid growth in population, the economy, 
motorisation, and industrialisation since attaining independence in 1957. Since then, 
the population has increased to approximately 28.3 million in 2010, with an average 
rate of growth of 2 percent per year (Department of Statistics Malaysia, 2011) . 
Likewise, the total number of registered vehicles has increased from 1 million in 
1974 to approximately 20 million in 2010. Road lengths have also increased from 
11,161 kilometres to more than 111,378 kilometres of road network in 2010 
(Malaysian Institute of Road Safety Research, 2011). Such changes highlight that 
Malaysia is facing rapid development in motorisation.  
 
With respect to road safety, in 21 years, from 1990 to 2010, there was a decline in 
the overall fatality rate per 10,000 registered vehicles.  It can be seen that the fatality 
rate per 10,000 registered vehicles dropped from 8.90 in 1990 to 3.40 in 2010 
(Malaysian Institute of Road Safety Research, 2011; Malaysian Road Safety 
Department, 2012) (see Figure 2.1). This reduction may be due to the 
countermeasures which have been implemented, such as road safety education and 
advertising campaigns, improvement of the road system, and infrastructure, and more 
enforcement of the traffic rules (Sarani, Rahim, Marjan, & Wong, 2012). However, it 
is important to note that the rate of 3.40 in 2010 is still considered high when 
compared with Australia (the latter had a fatality rate of 0.56 per 10,000 registered 
vehicles in the same year). As mentioned in Chapter 1, it should be noted that this 
data may be underestimated which is a common problem in many low and middle 
income countries. 
 
Further analysis of the crash statistics reveal that pedestrian crashes were responsible 
for approximately 10percent of fatalities in 2010 (i.e., 626 fatalities of 6,872 total 
road users fatalities)  (UNESCAP, 2011). Of these, children as pedestrians were 
among the victims. In relation to school zones, in 2009,  a total of 124 child 
pedestrians aged 6 to 16 years were injured and seven child pedestrians died 
(Malaysian Royal Police, 2010) (see Figure 2.3).  
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Sources: (Malaysian Institute of Road Safety Research, 2011; Malaysian Road Safety Department, 
2012) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source : (Malaysian Royal Police, 2010). 
 
 
 
 
 
 
Figure 2-2 Malaysian fatality rates per 10,000 registered vehicles and per 100,000 
populations 
Figure 2-3 Road crashes in school zones (2000-2009) 
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As previous studies demonstrated that child behaviour is one of the factors 
contributing to child pedestrian crashes (e.g., Barton, et al., 2012; Tabibi & Pfeffer, 
2007), the Road Safety Education Program (RSEP) in Malaysian schools 
commenced in 2007, targeting young children. By the end of 2010, every primary 
school child would have received a minimum of eight lessons in road safety 
education. The training and education of RSEP for secondary aged children was 
recommended to commence in 2011. RSEP is a life-long process to teach safe traffic 
habits to young children, so that such habits become part of the culture and practice 
in their daily lives. However, as noted earlier (Section 2.2.3.1), previous studies have 
found that such education did not effectively improve child behaviour towards road 
safety.  
 
Therefore, to complement road safety education, countermeasures such as school 
zones’ signage, 30km/h speed limit signs, signalised crossings and traffc calming 
schemes around school zones have been implemented (see Figure 2.5). These 
intervention have been implemented because many of the schools are located along 
high speed arterial roads which carry large volumes of traffic (single or dual 
carriageway) and/ or highway where the average posted speed limit ranges from 
70km/hr to 90km/hr.  Regardless of these different settings (single or dual 
carriageway), the speed limit for school zones, which is set at 30km/hr by the road 
authority, is permanent (i.e., this speed reduction applies 24 hours a day, every day of 
the year). In addition, the minimum requirements for the warning signs are the same 
(i.e., “Children Crossing” signs, 30km/hr speed limit signs, and “School Zone” 
signs). To create further awareness among drivers that they are driving within a 
school zone and thus that there is a reduction in speed limit, in some school zones 
there are also signalised crossing facilities and traffic calming measures . 
Furthermore, some schools have other facilities to help school children to deal with 
traffic when crossing the road, such as zebra crossings, pedestrian bridges, and a 
crossing supervisor. 
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In Malaysia, typically, there are two school sessions: one student cohort attends 
school for the morning session starting at 7.30am and ending at 1.00pm, while a 
second student cohort attends the afternoon session which starts at 1.00pm and 
continues to 6.30pm in the evening. The peak times for student exposure in school 
zones are 6.45am to 7.45am when the first cohort of students arrive, then 12.00noon 
to 2.00pm when the first cohort is leaving and the second cohort is arriving, and then, 
finally, 6.00pm to 7.00pm when the second cohort of students is leaving.  Between 
these times, there are also school children who go to and from school for extra 
classes and co-curricular activities. There are high interactions between school 
children and vehicles in the morning (6.45am to 7.45am) and at noon (12.00noon- 
2.00pm), which increases the risk of child pedestrian crashes (see Table 2.1). 
 
 
Figure 2-4 School zones countermeasures in Malaysia. Clockwise: a) Transverse bar 
and speed hump, b) traffic light and zebra crossing, c) speed bump, d) 30km/hr 
signage, and e) school children crossing signage
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Table 2-1 School schedules in Malaysia. 
School time Start End 
Student travel time/ Peak time in school zone 
Arrival Departure 
Session 1 7.30am 1.00pm 6.45am – 7.45am 12noon – 2.00pm 
Session 2 1.00pm 6.30pm 12.00noon – 2.00pm 6.00pm – 7.00pm 
 
Similar to Australia, although the absolute number of child fatalities was relatively 
low in school zones (i.e., seven child pedestrian fatalities in school zones in 2009), 
studies have also found that drivers are not complying with the SZSL. For instance, 
even though there was a signalised crossing and 30km/hr speed limit sign, 85th 
percentile speeds of 78km/hr to and 96km/hr were recorded in school zones where 
primary and secondary schools were located (Abdul Manan, et al., 2008). Similarly, 
a second study demonstrated that although traffic calming schemes in 80 school 
zones around the Klang Valley (the schools located on a single and dual carriageway 
with traffic calming installed such as transverse bar, speed hump, speed bump, raised 
crosswalk, speed table), in some school zones, traffic calming schemes were not 
associated with significant reduction in speed (i.e., mean speed reduction of 3% from 
65 km/hr to 63km/hr) (Abdul Manan, Poi, & Abdul Rashid, 2010). Similarly, a 
recent study recorded 85th percentile speed of 54km/hr in 30km/h school zones with 
all countermeasures in place which is in excess of the speed limit of 30km/hr (Poi, 
Hamid, & Sohadi, 2010). Despite countermeasures that have been implemented, 
these studies provide evidence that these facilities do not protect the children when 
drivers fail to comply with the SZSL. 
 
Taken together, regardless of the countermeasures implemented in Australia and 
Malaysia, there are drivers who are not complying with the SZSL thus, creating a 
safety risk to child pedestrian. The next section of this chapter discusses the 
differences between school zones in Australia and Malaysia.  
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2.3.4 Differences between school zones in Australia and Malaysia 
There are evident differences between Malaysia and Australia with respect to 
school zones. First, as discussed in the previous section (Section 2.3), there are 
differences in school schedules in both countries.  
 
Second, in Queensland and other parts of Australia, the school zones speed limit is 
slightly higher than Malaysia, usually 40km/hr, and this speed reduction applies only 
for student arrival and departure times (i.e., in Queensland, arrival and departure time 
is usually 7.00am to 9.00am and 2.00pm to 4.00pm, respectively), and the speed 
limit is only applicable on school days. In contrast, in Malaysia, the school zones’ 
speed limit, which is set at 30km/hr by the road authority, is permanent, and this 
speed reduction applies 24 hours a day for every day of the year.  
 
Third, in Australia, because the need for reduced speeds is specific to certain days 
and times, outside of which the normal speed limit is considered safe, only traffic 
signs and road markings are used. There are also flashing lights implemented in 
some of the schools to raise drivers’ awareness that they are approaching a school 
zone. In contrast, since the school zones in Malaysia apply 24 hours a day, most 
school zones are treated with engineering measures, such as transverse bars and 
speed humps, as a way of forcing lower speeds. These measures are supplemented by 
signs and markings which are intended to draw the driver’s attention to the school 
zone and encourage compliance with the speed limit.  
 
Finally, extensive research on road safety has been carried out in Australia for many 
years. This research includes studies focusing on driver behaviour (e.g., Fleiter & 
Watson, 2006; Glendon, 2007; Watson, 2004). There are also studies in relation to 
pedestrians, particularly child pedestrians and school zones (e.g., Carlin et al., 1997; 
Doukas, et al., 2010; Ellison, et al., 2011; Graham & Sparkes, 2010; Singh, 2011; 
Stevenson, Jamrozik, & Burton, 1996a; Yarrow, 2006). In Malaysia, a considerable 
number of road safety related studies have been carried out. Most of them, however, 
were engineering and behaviour based studies focusing on motorcyclists and pillion 
riders (e.g., Hussain, Radin, Ahmad, & Dadang, 2005; Ibrahim et al., 2006; 
Kulanthayan, Umar, Hariza, Nasir, & Harwant, 2000; Radin Umar, Mackay, & Hills, 
1996; Zulkifli, Rahman, Subramaniam, & Hua, 2005). Thus, in Malaysia there is 
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minimal research which has been conducted which relates to child pedestrians and 
school zones. It is important to note that all of the child pedestrian and school zone 
studies available in Australia and Malaysia have tended to be epidemiological in 
approach (e.g., Doukas, et al., 2010; Ellison, et al., 2011) and some of the studies 
were engineering based studies of the school zones (e.g., Abdul Manan, et al., 2010; 
Poi, Hamid, & Sohadi, 2010; Yarrow, 2006). As such, these studies do not provide 
an understanding of the behaviours of drivers who do not comply with the SZSL, 
thus highlighting the need to investigate the factors influencing drivers’ compliance 
with the SZSL. 
 
There are evident differences between Australia and Malaysia, thus, suggesting that 
Australia and Malaysia do in fact represent two distinct contexts for research within 
which to study drivers’ compliance with the SZSL. The next section of this chapter 
discusses the need for cross cultural research to understand driver behaviour, 
particularly compliance with the SZSL. 
 
2.4 Cross cultural research in driver behaviour 
Studies have been conducted on driver behaviour in different cultures aimed at 
understanding driving behaviour and finding the most effective preventive strategy, 
or combination of strategies, for each specific culture. These studies have 
demonstrated a considerable amount of cross-cultural variation between countries in 
driving behaviour (e.g., Lajunen, et al., 2004; Lund &  Rundmo, 2009; Özkan, 
Lajunen, Chliaoutakis, Parker, & Summala, 2006; Warner, et al., 2009). For instance, 
a study indicated that drivers from Western/ Northern European reported higher 
engagement in ordinary violations especially speeding on the highway while drivers 
from Southern European/ Middle Eastern countries reported higher engagement in 
aggressive violations and errors (Ozkan, Lajunen, Chliaoutakis, Parker, & Summala, 
2006a). Lund and Rundmo (2009) found that Ghana drivers were found to be more 
sensitive to traffic risk. In particular, Ghana drivers perceived a higher probability of 
being involved in crashes and judged the consequences of crashes to be more severe 
than Norwegian drivers.  
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Evidence has also demonstrated that different countries exhibit differences in 
drivers’ attitudes and behaviours. Warner et al. (2009) investigated cross cultural 
differences with regard to drivers’ compliance with speed limit between drivers from 
Sweden and Turkey. This study used the Theory of Planned Behaviour and the 
results indicated that there were differences in individuals’ attitude, subjective norm, 
and PBC between Swedish and Turkish drivers. In particular, Swedish drivers 
reported a more positive attitude towards compliance with the speed limit. They also 
reported a stronger belief that people close to them would approve of their behaviour. 
Swedish drivers also reported higher PBC as well as a higher intention to comply 
with the speed limit compared with Turkish drivers. Arguably, as was indeed 
reported in the study, these positive perceptions may lead to a larger proportion of 
Swedish drivers complying, as compared with their Turkish counterparts.  
 
Collectively, these studies suggest that the traffic culture of a country, drivers’ 
motivation level to violate or comply with traffic rules, and culture in general, would 
likely influence driver behaviour (Ozkan, et al., 2006a). The findings also suggest 
that there would be benefits in exploring factors influencing driver behaviour in 
school zones among other contexts given that, there are likely to be the differences in 
factors which influence drivers’ compliance with the SZSL.  
 
Additionally, there are cultural and social differences between countries due to 
history, geography, educational level, and various other factors, which are expressed 
in different and varying attitudes, behaviours, perceptions, and beliefs, including in 
relation to road safety. Consequently, the transfer of experience and knowledge from 
Western to Eastern countries is often not successful due to a limited understanding of 
the factors that influences behaviour in the Eastern country concerned (King, 2005). 
In particular, King (2005) highlighted that Western countries have used various 
theories of attitude and behaviour change in their research to enhance understanding 
of particular behaviours, and have developed interventions or strategies based on the 
results (King, 2000). However, in Eastern countries, particularly South East Asia, an 
understanding of the influences on drivers’ or road users’ behaviour has received less 
attention. Thus, the utilisation of appropriate social science theory and methodology 
may likely improve the understanding of behaviour (King, 2000). 
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In order to address this issue, as mentioned earlier, this research program focused on 
Australia and Malaysia. Both countries are committed to preventing road crashes, 
which is in line with the World Bank’s priority to improve road safety (IRTAD, 
2011). However, it should be noted that this research program was not intended to 
make direct statistical comparisons between Australia and Malaysia. As discussed 
previously (Section 2.4), there are significant and sufficient differences between 
these countries. In addition, it also noted that in both countries there have been few 
studies conducted relating to driver behaviour in school zones and none of them 
investigate the factors influencing drivers’ compliance with the SZSL. Given the 
evidence which has demonstrated drivers’ non compliance with the SZSL in 
Australia and Malaysia (see Section 2.3), compliance with the SZSL is known to be a 
significant issue to investigate in both countries. As such, this research program 
focuses on the factors that may influence drivers’ compliance with the SZSL, as 
opposed to non compliance in Australia and Malaysia. Further justification regarding 
compliance and non compliance is discussed in Chapter 4. 
 
2.5 Conclusions 
In summary, despite the implementation of a range of interventions, non 
compliance with the SZSL remains a pervasive problem in Australia and Malaysia. 
Research evidence suggests there are drivers who fail to comply with the SZSL in 
both countries.  Further, the low rate of child pedestrian crashes in school zones in 
Australia and Malaysia, and greater levels of non compliance with the SZSL in both 
countries, even when a vulnerable group is involved, suggests that a better 
understanding of the factors influencing compliance with the SZSL is required.  
 
Little research has been conducted into child pedestrian safety in school zones, both 
within Australia and Malaysia, and even internationally. Of the studies which have 
been conducted (e.g., Ash & Saito, 2007; Ellison, et al., 2011; Poi, et al., 2010; 
Young, et al., 2003) there has been a tendency for their focus on epidemiology of the 
child pedestrian crashes) (e.g., Ellison, et al., 2011) and have focused on engineering 
aspects of the school zones (e.g., Poi, et al., 2010, Abdul Manan & Poi , 2009). These 
studies did not examine the factors that influence drivers’ compliance with the SZSL. 
Additionally, of the studies which are available, most have focused on behaviour of 
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school-aged children as pedestrians. To date, to the researcher’s knowledge, no 
studies have examined the factors that may influence drivers’ compliance with the 
SZSL. This paucity of studies may be due to evidence that suggests that child 
pedestrian crashes occur most often due to the improper behaviour of the child (e.g., 
Elliott & Armitage, 2003; Elliott, Armitage, & Baughan, 2005), thus, interventions 
have tended to focus on changing children’s behaviour instead of drivers. 
 
Therefore, this research program attempts to address the gap in the literature by 
investigating psychosocial factors which may influence drivers’ compliance with the 
SZSL in Australia and Malaysia. The research aims to ultimately provide insights 
into the best way to proceed with the design and implementation of future 
countermeasures in both countries.  
 
2.6 Chapter summary 
This chapter has detailed the child pedestrian and school zones safety problem 
with a focus on driver behaviour in school zones globally and specifically Australia 
and Malaysia. The discussion of the countermeasures implemented in school zones 
highlighted how such countermeasures have not necessarily increased drivers’ 
compliance with the speed limit in this area. This research program focuses upon 
driver behaviour in one specific context, namely school zones.  
 
This research program adopted an extended Theory of Planned Behaviour (TPB). 
The next chapter discusses the theoretical underpinning of the research, specifically 
the TPB. Also discussed are the additional constructs within this theoretical 
framework, habit and mindfulness. 
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Chapter 3: Theoretical approach to understand 
driver behaviour 
3.1 Chapter introduction 
This chapter provides an overview of theories that have been used to explain 
driver behaviour, as well as the psychosocial factors which may influence such 
behaviour. Section 3.2 and Section 3.3 review three of the most widely used theories 
applied in traffic psychology, the Health Belief Model, the Theory of Reasoned 
Action, and the Theory of Planned Behaviour. Overall, there has been relatively little 
research focused upon driver compliance with the speed limit; rather, most research 
focus has been on speeding, not compliance with a speed limit. In this section, the 
intention-behaviour gap is also discussed. The subsequent section of the chapter 
reviews the available literature related to additional individual factors likely to be of 
relevance to understand drivers’ compliance with the school zones speed limit 
(SZSL): namely habit and mindfulness. It should be noted that Section 3.7 on 
Mindfulness and its subsections have been published previously in a peer review 
conference proceedings 2010 Australasian Road Safety Research, Policing and 
Education Conference). Of note, while this chapter reports literature which was 
reviewed in the published paper, it has been extended to include evidence relating to 
situational factors that may influence drivers’ compliance. Finally, the rationale of 
the theoretical framework is outlined.  
 
3.2 Health belief model (HBM) 
The Health Belief Model (HBM) was developed in the 1950s and since then has 
become one of the most widely used conceptual frameworks in health behaviour 
related research (Champion & Skinner, 2008). The HBM attempts to explain and 
predict health behaviours by focusing on the attitudes and beliefs of individuals. In 
particular, the HBM attempts to predict whether an individual chooses to engage in a 
healthy action in order to reduce or prevent any chance of contracting a disease or 
dying prematurely (Nejad, Wertheim, & BGreenwood, 2005).  The original HBM 
consisted of four key constructs relating to perceived threat and net benefits, 
specifically perceived susceptibility, perceived severity, perceived benefits, and 
perceived barriers. Perceived susceptibility refers to for instance, individuals’ beliefs 
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about the likelihood of their contracting a disease while perceived severity refers to 
an individuals’ feeling about the seriousness of the condition and its consequences 
(e.g., medical and social consequences, should it occur. The combination of 
perceived susceptibility and severity represent perceived threat. The other two 
constructs of perceived benefits and perceived barriers represent net benefits. 
Perceived benefits refer to individuals’ perceptions of the extent there will be 
benefits gained from engaging in the health behaviour, and perceived barriers refer 
to individuals’ feelings on the obstacles to performing a recommended health action. 
As the model has evolved, in addition to these original four constructs, another two 
constructs have been added; cue to action and self-efficacy (Champion & Skinner, 
2008). Cue to action refers to those factors that will trigger an individual on their 
way to changing a behaviour such as a health campaign. Self efficacy refers to 
individuals’ beliefs about their confidence in their ability to perform the target 
behaviour.  
 
As mentioned earlier, the HBM has been applied in various health related research 
including road user behaviour related research, such as motorcyclist and cyclist 
helmet usage and seat belt usage among drivers (e.g., Aghamolaei, Tavafian, & 
Madani, 2011; Lajunen & Räsänen, 2004; Şimşekoğlu & Lajunen, 2008; Tavafian, 
Aghamolaei, Gregory, & Madani, 2011). Although these studies provide insight into 
factors influencing such road user behaviours, there have been criticisms directed at 
the HBM. Specifically, there are factors other than health beliefs that may influence 
health behaviour. These factors may include social support, cultural factors, 
socioeconomic status, and previous experiences (Taylor et al., 2006). These factors, 
however, are not included as an explicit component of the HBM. In relation to 
compliance with the SZSL, empirical evidence has showed that normative beliefs do 
influence drivers’ intention to comply with the speed limit (Elliott, et al., 2005; 
Elliot, et al., 2007; Warner, et al., 2009) Other studies have also found that subjective 
norm influences individuals intention to comply (Elliott, et al., 2007a; Warner, et al., 
2009). Thus, it could be argued that the HBM is not a suitable theory to be used in 
the current research because it does not account for all of the important normative 
and/or other social factors which have been demonstrated as significantly influencing 
drivers’ speed-related behaviour.  
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3.3 Theory of Reasoned Action (TRA) 
The Theory of Reasoned Action (TRA) is a cognitive model which was 
developed in 1967 by Martin Fishbein and Icek Ajzen. The central focus of the 
model is on the prediction of a behaviour that is primarily under an individual’s 
control (Fishbein & Middlestadt, 1989). According to the TRA, behaviour is 
determined by behavioural intention (Ajzen & Fishbein, 1980). In the TRA, there are 
two factors that influence behavioural intention, individuals’ attitudes and subjective 
norm. Attitude is the degree to which an individual has a positive or negative 
evaluation of the behaviour while subjective norm refers to an individual’s 
perception of whether important others would think that he/she should perform the 
behaviour (Ajzen & Fishbein, 1980). The importance of both factors in determining 
intention is expected to vary according to the behaviour, the situation, and individual 
differences (Ajzen & Fishbein, 1980). Figure 3.1 shows the link between predictors 
and outcomes in TRA model. 
 
 
 
 
However, because the TRA focuses on volitional behaviour, there are limitations on 
its relevance to behaviour with non-volitional aspects. For instance, in the driving 
context, speeding may be unintentional. If a person drives on the same road every 
day, they become familiar with the road structure and environment. Due to 
familiarity, they may drive on “auto-pilot” and thus not notice that they are 
exceeding the speed limit. Given that compliance with the speed limit is considered 
intentional behaviour involving non-volitional aspects, the TRA appear not to be the 
most appropriate theory to aid in the explanation of drivers’ compliance. 
 
 
Attitude towards 
the behaviour  
Behavioural  
Beliefs  
Behaviour Intention 
Subjective norm Normative  
Beliefs  
Figure 3-1 Theory of Reasoned Action framework (Ajzen & Fishbein, 1980)
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3.4 Theory of Planned Behaviour (TPB) 
The TPB grew out of the TRA due to many instances (such as the speeding 
example above) where one’s control over the behavioural decision is limited or 
absent (Ajzen, 1988). The key difference between these two theories is the addition 
of the perceived behavioural control (PBC) construct in the TPB. In the TPB, 
behaviour is said to be determined by behavioural intention which, in turn, is 
predicted by attitude, subjective norm, and PBC (Ajzen, 1988). Attitude towards the 
behaviour involves an individual’s evaluation of the behaviour, subjective norm 
refers to an individual’s beliefs about whether important others would approve or 
disapprove of their engaging in the behaviour, and PBC is the individual’s belief as 
to whether the behaviour is easy or difficult for them to perform. As in the original 
TRA, the proximal determination of behaviour, is posited as the individual’s 
intention to perform the desired, intended behaviour (Ajzen, 1991).  
 
The TPB offers a simple model of the relationships among beliefs, attitudes, and 
behaviour, Attitude and subjective norm are expected to predict behaviour via 
intention, while PBC is posited as influencing behaviour both indirectly (through 
intention) as well as directly (Ajzen, 1991). Attitudes are said to be determined by an 
individual’s beliefs about the consequences of his or her behaviour, which refer to 
the perceived advantages and disadvantages of behavioural enactment or, namely 
behavioural beliefs. Subjective norm is determined by the normative beliefs one has 
about whether significant others (e.g., mother, peers) would approve of their 
engaging in the behaviour. The third construct, PBC, reflects an individual’s beliefs 
about their ability to perform the desired behaviour. A later elaboration of the PBC 
conceptualises it as being comprised of two main components: 1) internal control, 
which represents a concept similar to self-efficacy which refer to one's beliefs of 
his/her own ability to complete tasks and reach goals, and 2) external control, which 
refers to the extent to which individuals feel that other factors, such as time 
constraints or the cooperation of colleagues, could facilitate or hinder the enactment 
of behaviour.  Figure 3.2 illustrates the original TPB framework. 
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The TPB posits that the stronger one’s intention, the more likely an individual is to 
engage in the intended behaviour. However, it is important to note that the 
behavioural, normative, and control beliefs people hold about their behaviour 
performance are influenced by a multiplicity of cultural, personal, and situational 
factors which will likely differ across contexts, including across cultures (Warner, et 
al., 2009). In the remainder of this chapter, the TPB constructs of attitude, subjective 
norm, and PBC will be referred to as the standard TPB variables. 
 
3.5 Standard TPB constructs and application to driver behaviour 
3.5.1 Speeding behaviour 
Although this research program does not focus on speeding but on compliance 
with the speed limit, as a beginning, it is worth reviewing some of the speeding 
related studies (summarised in Table 3.1). This discussion is followed by a review of 
the evidence available relating to compliance with speed limits. A considerable 
number of studies have demonstrated the applicability of the TPB in understanding 
drivers’ speeding behaviour (e.g., Forward, 2009b; Parker, Manstead, Stradling, & 
Reason, 1992a; Warner & Aberg, 2006).  
 
The speeding-related studies mentioned provide strong support for the TPB. 
Attitude, subjective norm, and PBC have all been found to be significant predictors 
of drivers’ speeding intentions and behaviour across different studies (albeit not 
every construct was significant in every study). For example, a study by Parker et al. 
Attitude 
towards  
the behaviour  
ControlBeliefs 
Behavioural  
Beliefs
Behaviour Intention 
Perceived  
behaviour 
control 
Subjective 
norm  
Normative Beliefs 
Figure 3-2 The Theory of Planned Behaviour framework (Ajzen, 1991).
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(1992a) found that 47.2% of variance in intention to speed was explained by the 
standard TPB variables. Similarly, a recent study by Forward (2009b) demonstrated 
that the standard TPB variables explained 47% of the variance in intention to speed 
on urban roads while Cestac, Paran, and Delhomme (2011) found that the standard 
TPB variables accounted for 28% of the variance in intention to speed on 90km/h 
road. Other studies (e.g., Aberg, 1999; Elliott, et al., 2007a; Letirand & Delhomme, 
2005; Warner & Aberg, 2006) have also demonstrated the applicability of the TPB in 
explaining intention and speeding behaviour. In particular, the latter studies 
demonstrated the standard TPB variables accounted for 32% to 54% of the variance 
in intention to speed and 28% to 67% of variance in actual (self-reported) speeding 
behaviour. With the exception of two studies that utilised objective measures (i.e., 
Elliot et al, 2007; Warner & Aberg, 2006), other studies utilised self-report to 
measure actual speeding behaviour. Nevertheless, these studies are consistent with 
the conclusions made by Armitage and Conner (2001) in their meta-analysis of 185 
empirical research studies of the TPB, which found that attitude, subjective norm, 
and PBC explained 39% of variance in intention and 27% of variance in a range of 
social and health related behaviour. However, Armitage and Conner (2001) also 
noted that subjective norm was a weakest predictor in the TPB. They argued that the 
weak predictive power of subjective norm within the TPB could be due to the 
weaknesses in the measurement. As such, Armitage and Conner suggested that 
instead of single item as typically done, multiple items should be used to measures 
subjective norm. 
 
All the studies reviewed focused on driver speeding behaviour and differ from each 
other in their focus of context. For instance, Warner and Aberg (2006) focused on 
speeding in urban roads (50km/hr and 70km/hr) and rural roads (70km/hr and 
90km/hr) while Letirand and Delhomme (2005) focused on speeding on national 
roads with a speed limit of 90km/hr. Cestac, Paran, and Delhomme (2011) also 
focused on speeding on 90km/hr roads, however, in contrast with other speeding-
related studies, the latter study sampled young drivers aged 18 to 25 years old. All 
these studies differed from the current research program which focused on 
compliance with the speed limit of 40km/hr and 30km/hr in the school zones. 
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Table 3-1 Summary of TPB studies to predict speeding intentions and behaviour 
Author Key outcome of 
focus 
Intention/ 
Behaviour 
Context TPB R² Att  Sn  PBC  Intention  
Parker, Manstead, 
Stradling,  & 
Reason,(1992a) 
Intention  48km/hr 
residential 
road 
47% ✓ ✓ ✓  
Aberg, (1999) Intention  70km/hr & 
90km/hr 
road 
53% ✓ ✓ ✓  
 Behaviour   64%   ✓ ✓ 
Letirand & 
Delhomme (2005) 
Intention 90km/hr 
road 
32% ✓ ✓ ✓  
Behaviour  35%   ✓ ✓ 
Warner, & Aberg, 
(2006) 
Intention  Urban road 
(50km/hr & 
70km/hr) 
Rural road 
(70km/hr & 
90km/hr) 
39% ✓ ✓ ✓  
 Behaviour  28%   x ✓ 
Forward (2009b) Intention 50km/hr 
urban road 
47% ✓ x ✓  
Forward (2010) Intention 
Behaviour 
90km/hr 
rural road 
 ✓ ✓ ✓ 
✓ 
 
✓ 
Cestac, Paran,  & 
Delhomme,  
(2011) 
Intention  90km/hr 
road 
28% ✓ ✓ x  
 Note: ✓ significant predictor, x not a significant predictor 
   
 
 
3.5.2 Compliance with the speed limits 
As noted previously, while many studies have focused on the TPB in 
explaining drivers’ speeding behaviour, only a few studies have focused on 
compliance with the speed limit specifically. The studies which have utilised the 
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TPB to aid understanding of drivers’ compliance with the speed limit are 
summarised in Table 3.2. 
 
As shown in Table 3.2, standard TPB variables tend to be strong and significant 
positive predictors of individuals’ intention to comply with the speed limit. Of 
particular relevance to the current research, given somewhat similar driving contexts, 
Elliott and Armitage (2003) examined compliance with the speed limit in built-up 
areas (albeit not school zones specifically). They found that the standard TPB 
variables accounted for 48% of the variance in intention to comply with speed limit 
over and above demographic variables of age, gender, mileage and drivers’ 
occupation. Additionally, they found that 32% of the variance in self-reported 
compliance was explained by the standard TPB with intention and PBC emerging as 
the significant independent predictors, as the TPB would predict.  
 
Table 3-2 Summary of the TPB studies to predict intention to comply and 
compliance with the speed limits 
Author Focus  Key outcome of focus 
Intention/ Behaviour 
TPB R² Att  Sn  PBC  Intention  
Elliott & 
Armitage 
(2003) 
Compliance 
with speed 
limit 
Intention  48% ✓ ✓ ✓  
Behaviour 32%   ✓ ✓ 
Elliott, 
Armitage 
& Baughan 
(2007) 
Compliance 
with speed 
limit 
Intention 54% ✓ ✓ ✓  
Behaviour 67%   ✓ ✓ 
Warner, 
Ozkan, & 
Lajunen, 
(2009) 
Compliance 
with speed 
limit 
Intention (Sweden) 85% ✓ ✓ ✓  
Behaviour (Sweden) 58%   ✓ ✓ 
Intention (Turkey) 84% ✓ ✓ ✓  
Behaviour (Turkey) 57%   ✓ ✓ 
 Note: ✓ significant predictor, x not a significant predictor 
 
 
Similarly, in later research by Elliot, Armitage, and Baughan (2007) it was reported 
that 54% of the variance in individuals’ intention to comply with the speed limit in 
built-up areas was explained by the standard TPB variables, with each of the 
variables found to be independent significant predictors. Intentions and PBC were 
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found to be significant predictors of self-reported behaviour, as would be 
theoretically expected and, together accounted for 67% of the variance in compliance 
behaviour. 
  
In a cross cultural study by Warner, Ozkan, and Lajunen (2009), the standard TPB 
explained 85% and 84% of the variance in drivers’ intention to comply with the 
speed limit as well as 58% and 57% of the variance in drivers’ self-reported 
compliance with the speed limit samples of drivers from Sweden and Turkey, 
respectively. 
 
Overall, the results of these studies are consistent with the conclusions made by 
Armitage and Conner (2001) in their meta-analysis of the TPB research studies. It is 
acknowledged that only a few studies focused on understanding drivers’ compliance 
with speed limit and each of them is unique and differs in terms of  i) the specific 
driving/road context and ii) study design each of which is discussed further.  
 
First, in terms of context of focus, Elliott and Armitage (2003) and Elliott et al. 
(2007) focused on compliance with the speed limit in a built-up area (i.e., zones with 
the speed limit of 32km/h, 48km/h and 64km/h) while Warner et al. (2009) focused 
on compliance with the 50 km/h speed limit in urban areas. Second, in term of study 
design, all of the studies measured self-reported intention and behaviour.  Elliott and 
Armitage (2003) and Elliott et al. (2007) measured compliance behaviour at a later 
time, three months and one week respectively. However, Warner et al. (2009) 
measured self- reported compliance behaviour at the same time as intention, which  
 
means the results were vulnerable to a methodological concern, common method 
variance (CMV)2 (Armitage & Conner, 2001). Measures of behaviour at a later time 
may help to reduce these biases (Elliot & Armitage, 2003). 
 
                                                 
 
2 CMV may create false internal consistency and threaten the validity of the conclusions about the 
relationships between measures (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). As such, collecting 
behavioural response at a subsequent point in time from the TPB standard constructs (i.e., attitude, 
subjective norm and PBC) and intentions was an important component to address CMV as well as to 
offer a more objective outcome measure of on road behaviour, albeit self report. 
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It is important to note that this research program differs from the above mentioned 
studies. In particular, this research program focused on compliance with the SZSL of 
40km/h and 30km/h in Australia and Malaysia, respectively. Further, this research 
measured self-reported compliance with the SZSL at a later time, 4 weeks after 
drivers completed the intention measures. This method was conducted to reduce the 
possibility of CMV as was mentioned above.  
 
Moreover, in these three studies (i.e., Elliott and Armitage (2003); Elliot et al. (2007) 
Warner et al. (2009)), there was 15% to 52% of the variance in intention and 33% to 
68% of variance in compliance behaviour which remained unexplained.  These 
findings suggest explanatory and predictive capabilities of the TPB might be 
enhanced by consideration of additional variables. Ajzen (1991) explicitly 
highlighted this notion:   
“The theory of planned behaviour is, in principle, open to the inclusion of 
additional predictors if it can be shown that they capture a significant proportion 
of the variance in intention or behaviour after the theory’s current variables have 
been taken into account.” (p.199). 
 
The following section discusses the rationale for the additional variables, habit and 
mindfulness, which were added into the current theoretical framework to help in 
understanding individuals’ intentions to comply and actual compliance. 
 
3.5.3 The rationale for additional variables: The inclusion of habit and 
mindfulness 
As stated previously, the TPB allows for the inclusion of additional predictors 
to further understand intention and behaviour where such addition is supported 
theoretically and empirically (Ajzen, 1991). In previous studies, several additional 
predictors have been included. For instance, other drivers’ behaviour, descriptive 
norms, past behaviour, group and moral norm have all been found to explain 
additional variance over and above the standard TPB constructs in relation to some 
driver behaviour related research (Aberg, 1999; Forward, 2009b; Nemme & White, 
2010). This evidence suggests that by including additional variables in the TPB, it 
may improve the predictive power of the TPB and likely explain further variance in 
driver behaviour (i.e., compliance with the SZSL).  
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In this research program, habit and mindfulness are the key constructs under 
investigation which were considered as potentially able to improve the TPB’s 
predictive and explanatory capabilities with respect to intention and behaviour. 
 
Compliance with the speed limit appears to be well-suited to explorations based 
within the TPB, since compliance behaviour can be considered as an intentional and 
conscious act chosen by the driver (i.e., the driver has control over the behaviour). 
Therefore, a driver should have an intention to comply with the speed limit and for 
that intention to become enacted and thus behavioural reality (Forward, 2009a). 
However, when other factors are involved, for instance, the behaviour of other road 
users and the individual driver facing time constraints, drivers’ intentions and 
behaviour may not align: intentions may not become behaviour (Fleiter & Watson, 
2006). For instance, evidence related to compliance behaviour demonstrated that 
25% of drivers who report an intention to comply with the speed limit, may 
ultimately end up exceeding the speed limit (Elliott & Armitage, 2006). Similarly, 
Warner and Aberg (2006) found that there are drivers who report an intention to 
speed but who do not end up actually engaging in speeding. As such, there is a need 
to further explain why intentions are not always enacted as actual behaviour 
(Sheeran, 2002). Therefore, there are reasons to expect that the constructs of habit 
and mindfulness could bridge the gap between intention and behaviour and aid the 
understanding of the target behaviour, specifically, compliance with the speed limit. 
Habits are formed when performing the same behaviour over and over again and 
consistently in a similar context for the same purpose, thus, the behaviour will be 
performed automatically (Ouellette & Wood, 1998).  
 
Recent evidence has indicated that habit significantly influenced self-reported 
behaviour, both directly and indirectly, through behavioural intention (e.g., De 
Bruijn, 2010; De Bruijn et al., 2007). Further, a meta analysis of habit related studies 
indicated that, in a familiar and unvarying setting, behaviour may be guided by habit, 
and intention will have little or no impact (Gardner, de Bruijn, & Lally, 2011). On 
the other hand, intentions are more likely to guide behaviour under conditions where 
the individual does not frequently perform the behaviour (Danner, Aarts, & de Vries, 
2008). In relation to driver behavior specifically, a study by De Pelsmacker and 
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Janssens (2007) found that speeding behaviour was predicted strongly by habit. This 
result suggests that drivers with a strong habit of speeding on the road may rarely 
comply with the speed limit. Thus, in relation to compliance with SZSL, it is 
believed that the familiarity of the route and driving in unvarying settings may foster 
the development of a habit of compliance, thus the behaviour may be performed 
without thought (see Blows, Ameratunga, Ivers, Lo, & Norton, 2005; Read & Kirby, 
2002; Webb, Sheeran, & Luszczynska, 2009) . The subsequent section (Section 3.6) 
will discuss the different conceptualizations of habit. 
 
In relation to mindfulness, despite the potential value of incorporating mindfulness 
within the TPB, there is little research that has examined mindfulness in relation to 
the TPB. Currently, to the researcher’s knowledge, only one such study has been 
identified which has examined mindfulness within an extended the TPB 
(Chatzisarantis and Hagger, 2007). Additionally, this one study also included habit in 
the extended TPB. Chatzisarantis and Hagger (2007) suggested that mindfulness and 
habit act as moderator variables (i.e., moderate the relationship between intention 
and behaviour). They argued that the construct of mindfulness includes a number of 
features that facilitate a strong intention-behaviour link. These features include 
helping individuals to perform their intentions by strengthening the ability for self 
control, specifically, the ability to stay focused on the fulfilment of plans and control 
counter intentional thoughts that often prevent people from following through their 
intention (Chatzisarantis & Hagger, 2007). In terms of habit, Chatzisarantis and 
Hagger indicated that the intention-behaviour relationship became stronger among 
non-habitual exercisers than among habitual exercisers; they argued that people 
without a habit need to initiate, plan and have a strong intention to perform the 
intended behaviour in comparison with those who have developed a habit (in this 
case, the habit of engaging in physical exercise). While Chatzisarantis and Hagger’s 
focus was on explaining factors influencing physical exercise, the possibility of 
including habit and mindfulness as additional constructs in the TPB appears 
promising.  
 
Given the minimal research conducted on habit and mindfulness in relation to driver 
behaviour, in this research program, the integration of the habit and mindfulness 
constructs within the TPB may address this gap and help to explain further variance 
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in drivers’ compliance with the SZSL and thus, enhance understanding of such 
behaviour. The next section of this chapter discusses evidence supporting the value 
of habit as an additional variable, and followed a review of relevant evidence relating 
to mindfulness. 
 
3.6 Habit 
3.6.1 Conceptualisation of habit 
In previous studies, habit has been shown to have a direct influence on 
behaviour and indirectly through intention (Chatzisarantis & Hagger, 2007; De 
Pelsmacker & Janssens, 2007; Verplanken, Aarts, Van Knippenberg, & Moonen, 
1998). Habit has been defined as a “learned sequences of acts that have become 
automatic responses to specific cues and are functional in obtaining certain goals or 
end-states” (Verplanken & Aarts,  1999a). It is a frequent behaviour pattern that has 
become almost involuntary and automatic in achieving certain goals (Verplanken & 
Aarts, 1999a). In other words, when the same behaviour has been performed many 
times, an individual does not have to weigh up the pros and cons of performing the 
behaviour in order to make a choice of whether or not to perform the behaviour 
again (Aarts, Verplanken, & van Knippenberg, 1997). As such, habit enables an 
individual to perform actions or behaviour in a quite mindless way.  
 
The definition of habit provided has highlighted several features of the construct. 
First, habit is a learned sequence of actions with a certain goal or purpose. 
Habituation is a simple form of learning. Habit may form through a sufficient and 
satisfactory repetition of behaviour (Verplanken & Faes, 1999b). Habit is an 
intentional behaviour in the sense that it is goal-directed (Verplanken & Aarts,  
1999a). The second feature of habit is the automaticity of responses to specific cues. 
As a person repeats a particular behaviour in a stable environment, it becomes 
habitual. Gradually, the behaviour comes under the control of the environment. This 
occurrence will lead to less consciousness of one’s attitude and intention when 
performing the particular behaviour (Verplanken & Melkevik, 2008). A stable 
environment is one where the situations that a person encounters are similar with 
respect to instigation cues, responses, and consequences of the action (Ouellette & 
Wood, 1998). This condition may be associated with automaticity of behaviour, the 
subconscious process of thinking, and the intention of the individual to perform such 
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a behaviour (Aarts, Verplanken, & Knippenberg, 1997). Features of an automatic 
behaviour may include all or some of these qualities; a lack of awareness, 
unintentionality, uncontrollability, and efficiency (Bargh, 1994). Finally, the third 
feature of habit is functionality. Habit is developed through time by the systematic 
experience of positive consequences (Verplanken & Aarts,  1999a).  The positive 
reward makes the habit functional from the perspective of the individual who 
develops the particular habit.  
 
The application of habit to a real life driving related scenario can be illustrated as 
follows. An individual driver goes to work using the same road every day and, thus, 
he/she becomes familiar with the road and environment (e.g., the road condition, the 
traffic flow). A set of habits may become automatic (e.g., change lane to turn 
left/right, stop at traffic light). Further, if an individual behaviour such as compliance 
with speed limits is repeated in a consistent way by drivers, it may become habitual 
and committed without conscious thought or full realisation. Thus, it is important to 
realise that from a driver’s perspective, the habit of compliance with the speed limit 
is functional and needed to achieve a goal (e.g., create safe road environment and 
safe arrival at destination).  
 
To sum up, habit is conceptualised as being characterised by learned and goal-
directed behaviour, automaticity, and functionality (Verplanken & Aarts,  1999a). 
Further, behaviour that becomes habitual will be guided by environmental cues, 
which in turn trigger the automatic response (Ouellette & Wood, 1998). Thus, 
habitual behaviour usually goes unnoticed in persons exhibiting it because a person 
does not need to make judgements when undertaking routine tasks. Habit is also not 
the same as past behaviour. The next section will discuss habit and past behaviour in 
relation to the TPB. 
 
3.6.2 Habit, past behaviour and the TPB 
In some literature ((e.g., Danner, et al., 2008; Saba, Vassallo, & Turrini, 2000; 
Verplanken, et al., 1998), the terms habit and past behaviour are often used as 
synonyms. However, it has been argued by some that habit is not the same as past 
behaviour (Verplanken & Aarts, 1999a). Past behaviour is a reflection of all internal 
(e.g., attitude, norms) as well as external (e.g., road environment) factors that 
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determine the target behaviour (Ajzen, 1991). Although there are assumptions that 
frequent performance of a past behaviour will lead to the formation of a habit, the 
reality is more complex (Verplanken & Aarts, 1999a). 
 
Habits are formed when using the same behaviour over and over again and 
consistently in a similar context for the same purpose (Ouellette & Wood, 1998). 
When a habit has developed, the target behaviour is said to come under the control of 
stimulus cues (Aarts, Verplanken, & Knippenberg, 1998). If the entire context or 
environment (i.e., time, place) is stable and occur together, past behaviour can 
become habitual and predict future behaviour. At this stage, the behaviour will be 
performed automatically. However, past behaviour does not always become habitual. 
The more recent study by Danner, Aarts and de Vries (2008) suggests the frequency 
of past behaviour does not necessarily result in habitual behaviour. The latter study 
demonstrated that the frequency of past behaviour will reflect habit only when there 
is a repetition of the behaviour in the same context in which behaviour will be 
performed. Moreover, Verplanken et al. (1998) highlighted that intentions may 
become irrelevant when a target behaviour has been repeated frequently and 
consistently and has thus become habitual for an individual. Instead of carrying out 
their intentions, a person may be guided by old habits without consciously noticing it 
(Verplanken & Faes, 1999b).  
 
This evidence reveals that there is some argument about the way in which habit 
should be measured. For instance, Ouellette and  Wood (1998) argued that frequency 
of past behaviour may not be the best measure for habit. For instance, when the 
behaviour is difficult to perform or there are changes in context (i.e., time and place), 
or the behaviour is not performed on a daily basis, past behaviour is unlikely to 
reflect habit (Ouellette & Wood, 1998). Based on the definition of habit given earlier 
(refer Section 3.6.1), habits are supposed to be formed when the goal-directed 
behaviour is repeatedly performed in the same place, at the same time, and in the 
same situation (Danner, et al., 2008). 
 
In summary, the evidence reviewed indicated that past behaviour and habit are 
different constructs. Habits possess certain qualities namely, they are learned and 
goal-directed, automatic in nature and functionality, whereas past behaviour, as 
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mentioned earlier, is a reflection of frequent performance of a past behaviour that is 
assume will lead to the formation of a habit, and thus reflect habit. The next section 
will discuss the Self Report Habit Index (SRHI). 
 
3.6.3 Assessing habit 
In order to assess one’s habit strength in relation to compliance with the SZSL, 
the current research utilised the Self Report Habit Index (SRHI) designed by 
Verplanken and Orbell (2003). It consists of twelve items to measure habit based on 
the conceptualisation of habit by Verplanken and Aarts (1999a). The SRHI was 
developed as a direct measure of habit strength and it does not rely on an estimation 
of behavioural frequency. The SRHI measures habit strength by breaking habit into 
several features; namely, repetition history, automaticity (i.e., lack of control, 
mindlessness, efficiency), and expression of an individual’s identity (i.e., personal 
style of an individual).   
 
In recent studies, instead of using past behaviour as an indicator to reflect habit, 
some researchers have applied the SRHI. The results provide evidence of the 
difference between past behaviour and habit. For instance, Honkanen, Olsen, and 
Verplanken (2005) reported that both past behaviour and habit were independent 
significant predictors of intention to consume seafood. They also found that habit 
moderated the past behaviour-intention relationship in consuming seafood among 
customers, which suggested that those who intended to consume seafood had often 
consumed it in the past. Similarly, Verplanken (2006) found the frequency of past 
behaviour and habit independently predicted behaviour in two studies. These results 
provide empirical evidence that the frequency of past behaviour is different from 
habit. Chatzisarantis and Hagger (2007) found that the intention-behaviour 
relationship is stronger among non-habitual exercisers than among habitual 
exercisers, and De Bruijn et al. (2007) demonstrated a weak and non-significant 
influence of intention towards fruit consumption for those who had a strong habit. 
These two studies suggest that people who do not frequently perform a target 
behaviour (i.e., physical exercise and fruit consumption) may need a strong intention 
to perform such behaviour compared with people for whom the behaviour has 
become habitual. These studies provide evidence that the SRHI may be a reliable and 
valid measure (i.e., content, discriminant and predictive) of habit. 
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In summary, collectively, the studies mentioned provide evidence that habit (as 
measured by the SRHI) is different from past behaviour frequency, which is usually 
used to reflect habit (Verplanken & Melkevik, 2008). Habit involves automatic 
features which are strengthened through routine activity. The SRHI assesses a 
number of items that characterise the automatic nature of habits (Danner, et al., 
2008).. As such, it was decided that the SRHI would be used in the current research.  
 
3.6.4 Habit and driver behaviour research 
In relation to driver behaviour, a small number of studies have demonstrated 
the effect of habit on driver behaviour. For instance, Read and Kirby’s (2002) study 
based on focus group discussions was designed to identify the motivations 
underlying the behaviour of the habitual speeding driver and to provide evidence to 
inform the development of a media campaign to target this group. The findings 
indicated that habitual speeding drivers tended to overestimate the proportion of 
other drivers speeding and were less inclined to perceive their own behaviour as 
particularly different. This study was a qualitative investigation and while it did not 
analyse habit using the SRHI, it identified reasons underpinning speeding among 
drivers who habitually speed.  
 
Another study by Blows et al. (2005) examined the relationship between risky 
driving habits, previous traffic convictions, and motor vehicle injury. Their results 
indicated that habitually risky drivers have a history of convictions and are more 
likely to experience driver injury. In this study, the researcher used frequency of 
risky driving in the previous month to measure habit and did not measure habit using 
SRHI.  
 
A study by Mittal (1988) found that habit had a significant impact on individuals’ 
seat belt wearing. Habit together with intention explained 82.5% of variance in 
wearing seat belts. Further, the combination of attitude and habit explained 62.9% of 
the variance in seat belt use (Mittal, 1988). This study suggests that habits play a 
significant role in explaining intention to use as well as actual seat belt use.  
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Another study by De Pelsmacker and Janssens (2007) measured the impact of habit 
on individuals’ speeding-related intention and behaviour. They found that habit 
significantly influenced self-reported speeding behaviour, both directly and 
indirectly, through intention. In particular, this study demonstrated that habit 
influenced speeding intention (β= .62, p<.001) and actual behaviour (β= .50, p<.001) 
(De Pelsmacker & Janssens, 2007). In addition, they also indicated that in 
comparison with other predictors which were intention, personal norm, attitude, 
subjective norm, personal identity, descriptive norm, the most important predictor of 
speeding behaviour (in term of relative beta weights) was habit (β= .50, p<.001) 
followed by intention (β= .47, p<.001) (De Pelsmacker & Janssens, 2007). These 
results suggest that with regards to speeding behaviour, habit is at least as important 
as intentions and intentions themselves are substantially influenced by habits. 
 
In these latter studies, although the researchers highlighted the importance of habit in 
influencing behaviour, they did not use the SRHI to measure habit. The SRHI had 
not yet been designed at the time of Mittal’s study (1988),  while De Pelsmacker and 
Janssens (2007) developed three items to measure habit rather than using the SRHI. 
These studies, however, provide evidence that habit is important in understanding 
driver behaviour but it is important to say that none of these studies focused on the 
impact of habit in relation to compliance with the school zones speed limit (SZSL) 
and in regards to operationalising habit with SRHI. Thus, there is a need for research 
to address this gap. 
 
In summary, evidence has suggested that past behaviour and habit are different 
constructs. As mentioned earlier, habits possess certain qualities (i.e., they are 
learned and goal-directed, automatic in nature and functionality), whereas past 
behaviour is a predictor that is assumed will reflect habit (i.e., frequency of past 
behaviour). Thus, in the current research program, habit is expected to enhance 
understanding of the intention-behaviour relationship. It is important to note that 
only a few studies have applied habit within the TPB, particularly in driver 
behaviour context, and to the researcher’s knowledge none of those studies have 
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used the SRHI to operationalise habit. Further, none of the studies available have 
examined habit in relation to compliance with the speed limit.   
 
As mentioned before, there is reason to expect that the constructs of habit and 
mindfulness could influence the intention-behaviour relationship, such that in 
relation to driving, with repeated exposure to a particular road, a habit may develop. 
Thus, drivers may experience the phenomenon of driving without awareness or 
mindless driving (Charlton & Starkey, 2012). This notion suggests that mindfulness 
and habit could influence compliance with the SZSL such that non-habitual but 
mindful drivers may comply with the SZSL. The next section details the second 
construct of interest, mindfulness. 
 
3.7 Mindfulness3 
3.7.1 History of mindfulness 
Recently, there has been a growing interest in the research literature about 
‘being mindful’. Mindfulness is a concept which has been widely used in the studies 
of consciousness, but has recently been applied to the understanding of behaviours in 
other areas, including clinical psychology, meditation, physical activity, education, 
business and social behaviour. 
 
Historically, mindfulness is rooted in the Eastern philosophy, specifically Buddhism 
and other contemplative traditions, where conscious attention and awareness are 
actively cultivated. Mindfulness is an English translation of the Pali word, Sati. In 
the Buddhist context, mindfulness is considered to be based on three functional 
activities: “1) mindfulness reminds an individual of what the person is supposed to 
be doing; 2) helps an individual to see things as they really are; and 3) helps an 
individual to see the deep nature of all phenomena” (Gunaratana, 1990). These 
                                                 
 
3 Most of the portion in this section and its subsections were taken from a peer-reviewed conference 
proceeding that was accepted and published, of which the PhD candidate is the principal author and 
responsible for all aspect of manuscript preparation. This includes reviewing the literature, 
formulating arguments, structuring and writing the manuscript and addressing reviewers’ comments. 
The inclusion of this paper was with the agreement of co-authors. The paper was cited as Abdul 
Hanan, S., King, M., & Lewis, I. (2010). Are you a mindful driver? A review of the potential 
explanatory value of mindfulness in predicting speeding behaviour.  In the Proceeding of the 2010 
Australasian Road Safety Research, Policing and Education Conference, National Convention Centre, 
Canberra.  
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functions are considered important in spiritual day-to-day practices, especially 
meditation, in creating mindful people. Thus, traditionally, “mindfulness practice 
involves disciplined attention to the body (including breathing), felt reactions, 
patterns of the mind and apprehension of the basic nature of reality in all experience” 
(Mace, 2007, p. 23). 
 
In contrast to its widespread use in meditation practise in the East, most empirical 
studies on mindfulness have been conducted by Western researchers. For instance, 
mindfulness has been applied in clinical psychology, medicine, meditation and 
neuroscience research (e.g, Cardaciotto, 2005; Dobkin, 2007; Kabat-Zinn, 2003; 
Ludwig & Kabat-Zinn, 2008), health and well-being  (e.g., Carlson & Brown, 2005; 
Chatzisarantis & Hagger, 2007; Grossman, Niemann, Schmidt, & Walach, 2004), 
business (e.g., Rerup, 2005; Weick & Sutcliffe, 2006), education and intelligence-
related research (e.g., Brown & Langer, 1990; Langer, 1997, 2000b) and socio-
psychological behavioural research (e.g., Brown & Ryan, 2003; Ledesma, Montes, 
Poo, & Lopez-Ramon, 2010). Contemporary definitions of mindfulness that have 
emerged from Western studies recognise an immediate and receptive awareness, 
shorn of reactions and judgement (Mace, 2007). However, there can be significant 
differences between any given concept of mindfulness (Mace, 2007). These diverse 
conceptualisations have lead to the development of different scales of mindfulness to 
operationalise the construct, which are typically influenced by the researcher’s 
particular discipline.  
 
Along this line, although mindfulness has been shown to be a useful construct in 
understanding a variety of behaviours, its relations to other constructs in social 
psychology have not yet been fully explored. A review of the available literature 
reveals that there are notable distinctions evident in terms of how mindfulness has 
been defined. The next section discusses definitions of mindfulness and how they 
can be applied in road safety research, specifically in relation to driver behaviour.  
 
3.7.2 The conceptualisation of mindfulness in relation to driver behaviour 
As mindfulness research has emerged over two decades, most studies have 
attempted to explore mindfulness in relation to a particular research context (e.g. 
clinical psychology, meditation, physical activity, intimate relationships, education, 
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business and social behaviour). The current research provides four 
conceptualisations of mindfulness from clinical and socio-psychological research 
and identifies what the researcher believe is the most appropriate definition for 
research in the driver behaviour context. 
 
Since mindfulness originally was applied in clinical practice and research, the first 
two definitions of mindfulness indicate these particular clinical approaches. First, 
Kabat-Zinn (2003) defined mindfulness in clinical research which examined stress 
and pain among patients as, “paying attention in a particular way, on purpose in the 
present moment and non-judgementally to the unfolding of experience moment by 
moment” (p.145). The second definition was developed by Baer (2003). He 
described mindfulness as “a non-judgemental observation of the ongoing stream of 
internal and external stimuli” (p.125). Interestingly, both researchers used the word 
“non-judgemental”. “Non-judgement” means that experiences (stimuli, feeling) are 
not being selectively interpreted, censored, weighed or ignored. 
 
While these definitions provide important insights into the history of the mindfulness 
construct, arguably, such definitions are not relevant to driver behaviour. Kabat-
Zinn’s and Baer’s definitions were applied to the development of training 
intervention intended to enhance mindfulness. This training was found to 
successfully enhance individuals’ ability to be mindful through meditation. In 
meditation, mindfulness can be achieved when an individual maintains awareness in 
a moment-by-moment manner. They may disengage from a strong attachment to 
beliefs and thoughts and, thus, develop a sense of emotional balance and well-being 
(Kabat-Zinn, 2003). The meditation process will alter the impact of, and response to, 
thoughts, feelings and sensations of a patient. For instance, Mindfulness-Based 
Stress Reduction (MBSR: Kabat-Zinn, 2003) has been used widely to teach patients 
to manage stress and emotional distress due to chronic pain caused by conditions 
such as cancer. Further, according to this conceptualisation of mindfulness, it is 
believed that meditative practices can be an effective route to the enhancement of 
one’s ability to be mindful.  
 
Driving, in contrast, is a multitasking activity that requires drivers to manage their 
attention between various driving and non-driving-related tasks. For instance, during 
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driving, a driver not only focuses his or her attention on the driving task, but at the 
same time is aware of what is happening around them. Driving thus involves making 
judgement about other road users’ actions so that they can anticipate situation 
happenings on the road. In contrast, during meditation the mind becomes relaxed and 
the individual, ideally, should have empty mind and be open to immediate 
experience in a passive way. Although meditative practices may enhance 
mindfulness, it is neither practical nor applicable in the driving context to 
conceptualise mindfulness in this particular way due to the dynamic environment 
that is the driving context which fosters awareness of, and attention to the driving 
activity. 
 
The third definition of mindfulness, which comes from Langer and Moldoveanu 
(2000a), describes mindfulness in relation to education as, “a process of drawing 
novel distinctions” (p.1) which leads to an individual’s heightened sensitivity 
towards his or her emotion, behaviour and environment. It involves “greater 
openness to novelty, alertness to distinction, sensitivity to different contexts, 
awareness of multiple perspectives and orientation in the present” (Langer, 1997, p. 
23). For example, a person notices a new object around them, and the very fact that 
they recognize it as new in that context has the effect of situating them in the present. 
This absorption into current experience will make them aware of the context and 
each action taken at that time (Langer, 1989).  
 
Although Langer and Moldoveanu’s definition has significant implications to a wide 
range of social issues and problems, this definition would not be appropriate for use 
within driver-related research, primarily because Langer viewed mindfulness as a 
trait rather than as a state (Langer & Moldoveanu, 2000a).  As a trait, mindfulness is 
examined within the framework of individual differences (i.e. intelligence and 
personality) and as an enduring characteristic of a person. Sternberg (2000) noted 
that mindfulness has been seen as a trait by a number of writers, and incorporated 
into research on the “big-five” trait theory (i.e. neuroticism, extraversion, openness 
to experience, agreeableness and conscientiousness). A recent example is Giluk’s 
(Giluk, 2009) study of mindfulness in relation to the big-five trait theory. Giluk 
found that conscientiousness, neuroticism and agreeableness had moderate to strong 
relationships with mindfulness (with a negative effect for neuroticism) and weaker 
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correlations with extraversion and openness to experience. However, conceptualising 
mindfulness as a trait implies that there is limited opportunity for individuals to 
become more mindful in general, or across different situations. 
 
In contrast, as a state, mindfulness can be seen as something which varies across 
situations, and which can perhaps be “trained”. The potential benefits of this 
conceptualisation at a broader level have been pointed out by Brown and Ryan 
(2003), who argue that increasing one’s mindfulness will foster positive 
psychological flow or well-being, thus leading to a healthy lifestyle. An individual 
may take responsibility for his or her experience by paying attention to the present 
moment and cultivating a different attitude towards the current events. In the driving 
context, enduring personality traits are not very relevant to the operation of the 
vehicle, where an individual driver needs to have focus, pay attention to the 
surrounding dynamic traffic environment, and be aware of what is happening around 
him at any given moment.  
 
Thus, arguably, the most relevant way to conceptualize mindfulness in the driving 
context is to borrow from the ideas of Brown and Ryan (2003). They offer an 
alternative conceptualisation of mindfulness and, arguably, it is this latter 
conceptualisation that is more applicable and relevant to the driving context.  Brown 
and Ryan (2003) describe mindfulness as “enhance[d] attention to and awareness of 
current experience or present reality” where a core characteristic of mindfulness has 
been described as open and receptive awareness and attention that may be reflected 
in a sustained consciousness of ongoing events and experiences (pp. 822-823). It is 
an attribute of consciousness related to wellbeing and naturally occurring individual 
characteristics (Krech, 2006).  
 
In this definition, Brown and Ryan emphasize awareness and attention as the central 
features of mindfulness. Awareness refers to the monitoring of the inner and outer 
environments which involves the capacity to be aware of the internal and external 
events or phenomena at any given moment. For instance, a driver travelling through 
an urban area needs to be aware of the unfolding environment, which includes being 
aware of potential risks which may change instantly (e.g., when entering a school 
zone, where the speed limit changes and at certain times of the day when there are 
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increased risks for pedestrians if the driver does not slow down). Clearly this 
situation involves not just the awareness of one’s own behaviour, but also the 
focusing of attention on important elements of the environment. This raises an 
interesting question about the relationship between mindfulness as openness to the 
whole situation, versus the focusing of attention on specific elements (which must 
therefore be weighted in some way). Brown and Ryan (2003) defined attention as the 
process of focusing conscious awareness and being sensitive to the present reality of  
that particular time, capturing “figures” and holding them up for closer examination. 
It appears that, although there is a conceptual distinction between awareness and 
attention, they are intertwined within this conceptualisation of mindfulness. Brown 
and Ryan were not alone in combining these concepts, as Hefner and Felver-Gant 
(2005) also referred to mindfulness  as recognising what is happening in the present 
moment, and being aware and attentive to events and experiences. 
 
As noted previously, driving is a multitasking activity that requires drivers to 
manage their attention between various driving and non-driving-related tasks. The 
driving activity is one where both situational responsiveness and the capacity for 
changing one’s degree of awareness and attention are important, thus highlighting 
the particular value of the definition of mindfulness provided by Brown and Ryan 
(2003) for use in driver behaviour research. An individual driver needs to stay 
focused, pay attention to the surrounding dynamic traffic environment, and be aware 
of what is happening around him/her in the present situation so that he or she can 
reflect on that information and take the right action. For example, when entering a 
school zone, where the speed limits changes and at certain times of the day when 
there are increased numbers of child pedestrians who could be at risk if the driver 
does not slow down. It is evident that this situation (entering a school zone) involves 
not just the awareness of one’s own behaviour, but also focusing of one’s attention 
on important elements of the environment. 
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Table 3-3 Summary of mindfulness conceptualisation in relation to driver behaviour- 
related research 
Author Mindfulness Definition Usage in speeding 
behaviour 
Kabat-Zinn 
(2003)  
“paying attention in a particular way, on purpose 
in the present moment and non-judgementally to 
the unfolding of experience moment by 
moment”  
Not appropriate  
Baer (2003)  “a non-judgemental observation of the ongoing 
stream of internal and external stimuli”  
Not appropriate  
Langer & 
Moldoveanu 
(2000) 
“a process of drawing novel distinctions”  Not appropriate  
Brown & Ryan, 
(2003)  
“enhance[d] attention to and awareness of 
current experience or present reality”  
Appropriate 
concept 
Source: Cited from Abdul Hanan, King, & Lewis, 2011. 
 
3.7.3 Mindfulness and similar constructs 
In conceptualising the mindfulness construct, it is noted that the constructs of 
distraction and inattention, which, on the surface, have some similarity to an 
individual being less mindful, or exhibiting mindlessness (see Table 3.4 for 
summary). According to Brown and Ryan (2003), a “mindless” person tends to be 
less attentive and aware of the present moment. Moreover, they tend to act based on 
past experience which can limit their attention to, and awareness of, the reality of the 
current situation. An example may be a driver, when driving on a familiar route, and 
who arrives at their destination without recalling anything about the journey. There 
is a clear distinction between the two concepts of distraction and mindlessness. 
Distraction refers to an activity or event that diverts the attention of the individual 
from the given task and, thus, compromises performance (Young & Regan, 2007); in 
contrast,  mindlessness is a result of a lack of attention to the present situation.  
 
Mindlessness is therefore more similar to the concept of “inattention”, however, 
these concepts also are not one in the same. While  inattention is a broader concept 
which basically means that important elements of the situation or environment have 
not been attended to (which could be due to a range of factors including, for 
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example, fatigue, intoxication), mindlessness is defined as the human tendency to 
operate on autopilot without concern for consequences or outcome, whether by 
stereotyping, performing mechanically or simply not paying attention (Langer & 
Piper, 1987). This definition incorporates inattention, but goes further to include 
including forms of automatic responding. Taking the example of speeding behaviour, 
distraction can be caused by anything that draws the driver's attention away from the 
road, such as tuning the radio, eating, using a mobile phone (either speaking or 
texting) or attending to a child. In contrast, mindlessness may result from the 
familiarity of the driving environment (Langer, 1989). For instance, a journey from 
home to the workplace may become very routine, such that over-learning of the 
driving task on this route occurs, leading the driver to drive as though “on autopilot” 
and, thus, exhibiting mindless behaviour. Another interesting question which arises 
in the driving context, but which has not yet been addressed in the mindfulness 
literature, relates to how undesirable such automatic behaviour really is. Since 
learning to drive may involve over-learning the manual control tasks, drivers may 
respond automatically to simultaneous events, it appears that mindlessness may have 
some positive as well as negative aspects in driving context.  
 
Besides distraction and inattention, another construct that shares some similarity 
with mindfulness is situational awareness (SA). Both constructs incorporate an 
awareness of environmental elements; however, SA represents an on-going process 
involving judgement of happenings in the environment so as to provide meaning 
regarding the information at hand and to aid decision-making (Endsley, 1995). For 
example, while driving, the driver needs to know where other vehicles and obstacles 
are as well as the status and movements of vehicle driven; the information gathered 
about these aspects assists the individual in making decisions that impact upon the 
way they drive and are driving at any given time.  
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Table 3-4 Summary of mindfulness and similar constructs 
Construct Definition Example 
Mindlessness  The human tendency to operate on 
autopilot without concern for 
consequences or outcome, whether by 
stereotyping, performing mechanically 
or simply by not paying attention.  
 A person who is driving and arrives at his 
destination without noticing he has gone 
through a few junctions 
Distraction  An activity or event that diverts the 
attention of the individual away from 
the given task and, thus, compromises 
performance.  
A driver's attention is not focused on the road, 
such as tuning the radio, eating, using a mobile 
phone or attending to a child.  
Inattention  Important elements of the situation or 
environment that have not been 
attended to (which could be due to a 
range of factors including, for example, 
fatigue, intoxication).  
Failure to notice a pedestrian crossing the road or a 
decelerating vehicle may result from fatigue or 
intoxication/impairment.  
Mindfulness  Recognising what is happening in the 
present moment, and being aware and 
attentive to events and experiences. 
A driver travelling through an urban area needs to 
be aware of potential risks which may change 
instantly (e.g., when entering a school zone, the 
speed limit changes at certain times of the day, 
thus requiring a driver to be aware of the changing 
speed limit in school zones and to pay attention to 
the presence of child pedestrians). 
Situational 
Awareness  
On-going process involving judgement 
of happenings in the environment so as 
to provide meaning regarding the 
information at hand and to aid decision-
making.  
While driving, the driver needs to know where 
other vehicles and obstacles are as well as the 
status and movements of the vehicle being driven. 
For example, drivers must predict child pedestrian 
movement in school zones (e.g. run cross the road) 
so that they know when to stop or to speed. 
Source: Cited from Abdul Hanan, King, & Lewis, 2010.  
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3.7.4 Mindfulness and driver behaviour research 
In relation to mindfulness, less mindful individuals are more likely to behave 
automatically, which would detract from them following through on their intentions.  
As such, in relation to driving, with repeated exposure to a particular road, drivers 
may experience the phenomenon of driving without awareness or mindless driving 
(Charlton & Starkey, 2012). Currently, a review of the literature reveals that there 
have been a number of studies which have examined and/or made reference to the 
concept of mindfulness specifically in relation to driver behaviour. For instance, 
Demick (2000) assessed the effects of the field dependence independence cognitive 
style (the effect of an individual's perceptive behaviour while distinguishing object 
figures from the content field) and other individual factors on driving behaviour of 
young, middle aged and older drivers. Demick found that cognitive disembedding 
ability (individual ability to disembed information from context or surrounding 
gestalt), and not age was the best predictor of driving performance. He argued that 
this finding might be reframed within the concept of mindfulness. In particular, he 
stated that during driving people need to be mindful to distinguished information 
(e.g., other road user behaviour, the change of traffic light, the presence of 
pedestrian) from the surrounding environment in order to drive safely.  
 
To clarify this argument, Demick performed observations study using car simulator 
and followed by interviews with the participants. The findings indicated that driving 
an automobile is perceived by participants as mindless (routine and automatic) 
activity. Whereas, driving a car simulator requires an individual to be attentive and 
mindful throughout the experiment. This may be because the car simulator and road 
environment presented were different thus, need the participant to focus and pay 
attention. In any particular situation, wearing seat belt, for example, a common factor 
will prepare the individual for action or what Demick termed “tuning” (i.e., enter a 
car) then, specific triggers will activate the behaviour (i.e., prepare to drive) 
(Demick, 2000). Based on his findings, although Demick did not explored 
mindfulness directly, he concluded that the construct of mindfulness can be used 
because of its applicability to many subfields in psychology, including social, and 
cognitive. Further, he recommended that there is a need to explore the relationship 
between intentionality and action in the driving context and to consider integrating 
mindfulness constructs within any theoretical orientation which may help in 
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understanding the complexity of behaviour. This is because by understanding the 
role of mindfulness in driving, it could aid the intervention strategies especially to 
improved driving performance and increase road safety. 
 
In another study, Kass, Cole, and Legan (2008) reviewed literature on driver 
distraction focusing on situational awareness (SA). To improve SA, these researchers 
recommended mindfulness training to assist in educating drivers on how to be more 
aware of external and internal environment that are relevant to driving. Thus, while 
they did not explore directly the impact of mindfulness on intentions and/or 
behaviour, the researchers did highlight their acknowledgment of the important role 
that mindfulness training may play to improve situational awareness among drivers.  
 
A recent study by Ledesma, Montes, Poo, and Lopez-Ramon (2010) examined the 
validity of the newly-developed Attention-Related Driving Errors Scale (ARDES), a 
self-report measure that assesses individual differences in the proneness to make 
attention-related errors while driving. Ledesma et al. measured the relationship of the 
ARDES with the Mindfulness Awareness Attention Scale (MAAS; Brown & Ryan, 
2003). Ledesma et al. argued that driving attention errors may be related to general 
functioning that is characterised by a lack of awareness of daily life activities which 
could be reframed within the concept of mindfulness (i.e., mindfulness focused on 
the attention to and awareness of what is occurring in the present). In this study, they 
found that driver attention-related errors were closely related to a lack of 
mindfulness of an individual driver in their everyday life. Similar to Demick (2000) 
and Kass et al. (2008), these latter researchers did not explore directly the impact of 
mindfulness on intentions and/or behaviour; however, they highlighted that driving 
errors may be characterised by inattention and a lack of awareness (mindlessness) in 
everyday life. 
 
As noted, aforementioned studies did not explore directly the impact of mindfulness 
on intentions and/or behaviour; however, the studies highlighted the researchers’ 
acknowledgment of the important role that mindfulness may play in influencing 
driver behaviour. Of the studies which are available, the evidence suggests that 
research on mindfulness in driving very much in its infancy and that the role of 
mindfulness in relation to other constructs is far from clear or established. One 
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important area in which clarification is needed was identified by Demick (2000), 
who argued that there is a need to explore the relationship between intentionality and 
action in the driving context and to consider integrating mindfulness theory within 
any theoretical orientation that may help in understanding the complexity of 
behaviour. As noted above, the TPB is one of the primary theoretical approaches that 
posit a link between intention and action and that has demonstrated applicability in 
the road safety context. As such, Demick’s comments highlight a belief, similar to 
the researcher, that there is a possibility for mindfulness to be considered in relation 
to the TPB and speeding-related research. Currently, as reviewed in Section 3.5.3, it 
appears that only one study has adopted an extended TPB which incorporated 
mindfulness and habit: a study by Chatzisarantis and Hagger (2007) in which they 
examined mindfulness in relation to individuals’ intentions to perform, and actual 
behaviour, regarding leisure-time physical activity. With regard to mindfulness, 
Chatzisarantis and Hagger utilised Mindfulness Awareness Attention Scale (MAAS) 
to measure mindfulness. The next section of this chapter justifies the usage of the 
MAAS as a measure for mindfulness in the current research. 
 
3.7.5 Mindfulness scales 
In order to assess the potential role of mindfulness within the TPB, some way 
of operationalising mindfulness in the driving context is required. In the past few 
years, self-report questionnaires to assess mindfulness have begun to appear in the 
literature (e.g., Baer, Smith, & Allen, 2004; Brown & Ryan, 2003; Lau et al., 2006; 
Walach, Buchheld, Buttenmuller, Kleinknecht, & Schmidt, 2006). Not surprisingly, 
given the different conceptualisations of mindfulness reviewed earlier, these 
instruments differ in the conceptualisation of mindfulness on which they are based 
on and the intended usage of the scales. Some of the scales include; the Freiburg 
Mindfulness Inventory (FMI) (Walach, Buchheld, Buttenmuller, Kleinknecht, & 
Schmidt, 2006), the Toronto Mindfulness Scale (TMS) (Lau et al., 2006), the 
Kentucky Inventory of Mindfulness Skills (KIMS) (Baer, Smith, & Allen, 2004) 
and, the Mindfulness Awareness Attention Scale (MAAS) (Brown & Ryan, 2003).  
 
The FMI (Walach, et al., 2006) consists of 30 items for the long version and 14 items 
for the short version, with both of them comprising a one-dimensional factor. It was 
developed to assess present-moment observation and openness to negative 
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experiences. All the items are rated on a 4-point Likert-type scale (rarely to almost 
always). It has been considered to be a reliable and consistent scale with excellent 
internal consistency with Cronbach’s alphas of 0.93 (30 items) and 0.86 (14 items). 
However, the FMI was designed based on the conceptualisation of mindfulness in 
Buddhist psychology and, hence, has been validated on experience of meditators 
who have Buddhist meditation knowledge.  
 
Similarly, the TMS (Lau, et al., 2006) is a 13 item instrument and one-dimensional 
scale with adequate consistency (Cronbach’s alpha of 0.95). This scale measures 
attainment of a mindful state through meditation exercise and is capable of 
discriminating between various levels of meditation of experienced meditators and 
non-meditators. The TMS is considered to be a useful instrument to investigate the 
mediating role of mindful awareness in mindfulness-based interventions and for 
observed patient outcomes. It reflects the components of mindfulness identified by 
Bishop (2004) in his definition of mindfulness: 1) self-regulation of attention 
(individual feeling of being very alert of what occurring at the present moment), and 
2) the quality of attention being generated from curiosity, acceptance, and openness 
to experience. However, the TMS cannot be used outside the mindfulness meditation 
training. 
 
The Kentucky Inventory of Mindfulness Skills (Baer, et al., 2004) is an instrument 
with 39 items measuring the general tendency to be mindful in daily life. 
Respondents rate each item on a 5-point Likert-type scale ranging from 1 (never or 
very rarely true) to 5 (almost always or always true). The KIMS divides mindfulness 
skills into four factors i.e., observe, describe, act with awareness, and accept without 
judgement. This measurement has been reported to have had an adequate to good 
internal consistency ranging from 0.87 to 0.91 (Baer, et al., 2004). Although 
mindfulness scores are often positively associated with constructs related to mental 
health and better coverage of internal targets of mindfulness, KIMS is grounded by 
the DBT (Dialectical Behaviour Therapy) conceptualisation of mindfulness. DBT is 
a form of psychotherapy to treat borderline personality disorder. Thus, KIMS was 
designed for clinical psychology to assess the general tendency to be mindful in 
daily life specifically those who involve in DBT. 
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Finally, Brown and Ryan (2003) developed the Mindfulness Awareness Attention 
Scale (MAAS) based on their definition of mindfulness. It is a 15 item instrument 
with a single factor structure. In particular, the MAAS measures the general 
tendency for an individual to be attentive to, and aware of, the present situation or 
experiences in daily life. A series of validation studies have been conducted that 
attest to the scale’s validity and sensitivity to change (Carlson & Brown, 2005; 
James MacKillop & Emily J. Anderson, 2007). The items have been designed to 
reflect mindfulness in general terms in daily circumstances. For example, 
participants will indicate how often they experience automatic behaviour from 1 
(almost always) to 6 (almost never) (i.e., “I do jobs or tasks automatically, without 
being aware of what I’m doing”), or how often they experience problems in paying 
attention to the present situation (e.g., “I find it difficult to stay focused on what’s 
happening at the present moment”). Individuals who score highly on the MAAS are 
considered to be high on mindfulness, and the scale includes items relevant to 
driving (e.g., “I drive places on ‘automatic pilot’ and then wonder why I went there”) 
(see Appendix A to review the MAAS items).  
 
As mentioned before, although different scales have been developed and validated, 
all the scales were underpinned by different conceptualisations of mindfulness. The 
FMI, TMS and KIMS are all based on clinical research and, thus, were measures that 
focused on mindfulness as relevant to the meditation context. In contrast, the MAAS 
has been applied mostly in non-clinical research (Giluk, 2009). Compared with the 
FMI, TMS, and KIMS, the MAAS does not include other dimensions tied to 
mindfulness, such as acceptance or trust (Ledesma, et al., 2010). Furthermore, it has 
been used to validate the Attention Related Driving Errors Scale (ARDES) 
(Ledesma, et al., 2010). As such, the MAAS differs from the FMI, TMS, and KIMS, 
given that it was designed to assess mindful states regardless of meditation or 
mindfulness skill training and experience. In relation to driving activities where a 
driver needs to be attentive to, and aware of, the present situation around them, the 
MAAS is considered to be the scale most suitable for driver behaviour-related 
research. 
 
In summary, several instruments have been developed to measure mindfulness. Each 
instrument differs based on the conceptualisation of mindfulness and the intended 
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usage of the scale. Accordingly, after examining each of the instruments, the MAAS 
has been considered as the most suitable instrument for this research.  
 
The next section discusses other factors which may influence drivers’ compliance 
with the speed limit. In particular, the next section discusses the evidence related to 
situational factors such as other road users’ behaviour that could influence an 
individual’s driving behaviour. 
 
3.8 Other factors influencing drivers’ compliance with the speed limit 
In addition to the individual factors (i.e., attitude, subjective norm, PBC, habit 
and mindfulness), which may influence drivers’ compliance, there are also likely to 
be some situational factors that influence driver behaviour (Stradling, et al., 2005). 
Driving is a human activity which takes place in a public area. Consciously or not, as 
a driver, individuals interact directly or indirectly with other road users in the traffic 
environment. From a TPB perspective, it is known that the control level of an 
individual may be affected by external factors (Ajzen, 2002), in particular, other 
people or events may influence individuals control which, in turn, influence 
behavioural intention and behaviour (Forward, 2006).  
 
Previous studies provide evidence that other road users’ behaviour can influence 
driver behaviour. For instance, Yinon and Levian  (1995) reported a higher 
possibility of drivers violating traffic rules; namely, running red lights when in the 
presence of other drivers. This finding suggests that if an individual driver is alone 
with no other drivers on the road, the pressure to violate rules may be less and 
therefore a driver may be more likely to comply.  
 
With regard to TPB-related studies, Aberg (1999) investigated 13 types of road 
traffic violation using self-reported survey. He found that an extended TPB 
incorporating the “behaviour of other drivers” explained 53% of the variance in 
intention to speed and 64% of the variance in actual speeding behaviour on 
standardised scenarios with a posted speed limit of 90km/hr. Specifically, the 
behaviour of other drivers influenced behaviour directly (β=.16, p<.05), and 
indirectly through intention (β=.10, p<.05). Additionally, the behaviour of other 
drivers significantly predicted following too closely and red light violations. Thus, 
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this study provided evidence that other drivers’ behaviour is important to aid the 
understanding of any individual driver’s behaviour. 
 
Other evidence indicates that pressure from other drivers may influence drivers’ 
speed choice. For instance, Fleiter et al. (2010) found that drivers believed that it was 
safer to follow the flow of the traffic or other drivers’ speed, and that the level of 
speeding pressure perceived by an individual driver may influence their behaviour in 
other ways as well. In particular, a driver may pull over and allow other driver to 
overtake. Fleiter, et al. (2010) also reported that drivers were more likely to increase 
their speed when there was little or no traffic on the road. Therefore, while there is 
evidence for the influence of other drivers’ behaviour on compliance, the direction of 
that influence may depend on the nature and types of traffic violation.  
Fleiter et al. utilised focus group discussions to explore drivers’ beliefs about 
speeding and the influence that social norm (which include other driver behaviour) 
may have on individual’s speed choice.  
 
 
In relation to compliance with speed limit, Elliott, Armitage, and Baughan  (2005) 
reported that a driver’s intention to comply with speed limit may decrease if other 
drivers are exceeding the speed limit. In particular, driver belief of intention to 
comply when others are exceeding the speed limit was found significantly predicted 
perceived control and intention to comply. This finding suggests the presence of 
other drivers who are speeding may lessen the control of a driver and thus, decrease 
their intention to comply with speed limit.  
 
Presence and absence of pedestrians may also affect drivers’ speed choice. Várhelyi  
(1998) reported that drivers may reduce their speed (though not sufficiently to reduce 
risk) for pedestrians who are already on or are about to step onto the crosswalk. A 
more recent study by Aronsson (2006) indicated that in the presence of a pedestrian 
who was approaching a road to cross, drivers began to reduce their speed 45 meters 
in advance of the crosswalk from an initial speed of between 30 and 50km/h to 
20km/h or less (Aronsson, 2006). In addition, Aronsson found that when pedestrians 
did not use their right of way and waited on the side of the street before starting to 
cross, the observed speed of the vehicles that passed the crosswalk was on average 
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reduced by 9km/h. Both studies highlight how the presence and absence of 
pedestrians may influence driver’s speed choice. 
 
In summary, the aforementioned studies provide evidence that the presence and 
behaviour of other road users (i.e., pedestrians and other drivers) could affect an 
individual driver’s speed and compliance behaviour. The next section presents the 
rationale of the framework used in this research program. 
 
3.9 Proposed theoretical framework 
The literature reviewed in Chapters 2 as well as this current chapter has 
demonstrated the growing concern within the community in relation to the extent to 
which drivers are not complying with the school zones speed limit (SZSL). While 
governments in Australia and Malaysia have responded by implementing 
countermeasures that are expected to be an effective means of reducing speed and 
creating a safe environment in school zones (e.g., school zones signage and road 
markings), the number of speeding offences in school zones remains relatively high 
(New South Wales Government, 2011a, 2011b; Queensland Government, 2010, 
2011). Further, recent studies also show that many drivers in both countries do not 
comply with the SZSL (Ellison, et al., 2011; Muhammad Marizwan, et al., 2008; 
Singh, 2011). These studies have tended to focus on the epidemiology of crashes as 
well as engineering aspects of school zones rather than assessing factors which 
influence drivers’ compliance behaviour in this context (see Chapter 2). To address 
this gap, the current research program provides a complementary perspective in that 
it aims to understand drivers’ compliance with SZSL; a focus that will facilitate 
recommendations to reduce child pedestrian-vehicle crashes in school zones.  
 
In order to understand factors which may influence drivers’ compliance with the 
SZSL, this research program adopted the TPB framework (Ajzen, 1991). There are 
several reasons for using the TPB. First, in comparison with the Theory of Reasoned 
Action (TRA): the TRA focuses on volitional behaviour, whereas many behaviours 
have non-volitional aspects (Ajzen & Fishbein, 1980). The TPB represents an 
extension of the TRA that allows better understanding of behaviour which is not 
under complete volitional control and, thus, which cannot be fully explained by the 
TRA (Ajzen, 1988). Drivers’ compliance with speed limit is well-suited to 
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explorations based within the TPB framework, since compliance with the speed limit 
can be considered as an intentional and conscious act on the part of the driver but 
acknowledging that there are factors which may influence behavioural enactment (as 
captured by the PBC construct in the TPB).  
 
Second, the TPB has been applied quite extensively in driver behaviour related 
studies including compliance with the speed limits; however, although attitude, 
subjective norms, and PBC have been shown to be significant predictors of intention 
as well as subsequent behaviour in these studies (e.g., Elliott & Armitage, 2003; 
Elliott, Armitage, & Baughan, 2007; Warner, Ozkan, & Lajunen, 2009), there is still 
a considerable amount of variance in the intention and behaviour relationship which 
remains unexplained. In particular, studies have demonstrated that the standard TPB 
variables explained a range from 48% to 85% of the variance in drivers’ intention to 
comply with the speed limit as well as a range from 32% to 67% of the variance in 
drivers’ self-reported compliance with the speed limit. As stated in Section 3.5.2, 
these studies did not focus on compliance with the SZSL, however, the findings of 
these studies suggested that the TPB is a valid framework to understand drivers’ 
compliance with the SZSL. To the researcher’s knowledge, there appear to have 
been limited studies investigating drivers’ compliance with SZSL specifically. Thus, 
the current research program addresses an important gap in the literature, by aiding 
the understanding of the psychosocial and situational factors which influence 
drivers’ compliance with the SZSL. 
 
In this research program two additional predictors were included in the TPB 
framework, habit and mindfulness. There are reasons to expect that the constructs of 
habit and mindfulness could influence the intention-behaviour relationship in regard 
to intention to, and compliance with, the SZSL (as stated in Section 3.5.3). 
   
Empirical evidence reviewed earlier suggests that performance of social behaviour is 
not always led by intention. Habitual, less-mindful processes may also influence 
performance of social behaviour and the intention-behaviour relationship (e.g., 
Verplanken & Aarts,1998). Habits are formed when an individual performs the same 
behaviour over and over again and consistently in a similar context for the same 
purpose, such that the behaviour may be performed automatically (Aarts, et al., 
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1998). As such, when habit becomes stronger, it may influence behaviour directly 
(Ouellette & Wood, 1998). With regard to mindfulness, less mindful individuals are 
more likely to behave automatically, which would detract from them following 
through on their intentions (Brown & Ryan, 2003).  As such, in driving context, 
repeated exposure to a particular road can lead to the development of a habitual way 
of driving on that road, such that drivers may experience the phenomenon of driving 
without awareness or mindless driving (Charlton & Starkey, 2012). However, the 
nature of the role and interplay of habit and mindfulness within the TPB framework 
when attempting to explain compliance with the speed limit, both in general and 
more specifically in school zones, is not yet known.  
 
This research adopted a similar framework to that of Chatzisarantis and Hagger 
(2007), who integrated mindfulness and habit within an extended TPB framework. 
While their focus was on explaining factors influencing physical exercise, the 
literature reviewed earlier (see Section 3.5.3, 3.6 and 3.7) has provided support for 
the adoption of such a framework in relation to driver behaviour research, in 
particular, compliance with the SZSL. Thus, in relation to drivers’ compliance with 
the SZSL, mindfulness and a habit of compliance with the SZSL may strengthen 
drivers’ intention to comply and thus lead to compliance behaviour. Figure 3.3 below 
illustrates the extended TPB framework that was used in the present research. 
 
Additionally, as mentioned in Section 3.8, previous studies have suggested that 
situational factors could influence driver behaviour and the evidence of this 
suggestion can be drawn from a range of studies (e.g., Stradling, et al., 2005). In 
particular, drivers who interact directly or indirectly with other road users in a traffic 
environment, may have their control level affected by the other road users’ 
behaviour (i.e., the presence of other drivers and pedestrians on the road) (e.g., 
Aronsson, 2006; Elliott, et al., 2005; Varhelyi, 1998; Yinon & Levian, 1995). This 
research program attempted to investigate situational factors, in particular, the 
presence and absence of school children and other drivers’ speeding in school zones 
by using manipulated scenarios. It is posited that the presence of these road users 
may affect drivers’ intention to comply with the SZSL. 
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Note: The red arrows indicate the possible influences of the additional constructs, mindfulness and 
habit, on the intention-behaviour relationship. The blue arrows show the direct relationship between 
the standard TPB variables and intention, and between intention and behaviour. The dotted blue arrow 
indicates how PBC also directly influences behaviour (Ajzen, 1991). 
 
 
 
3.10 Research questions 
Based on the evidence discussed throughout Chapter 2 and the current chapter, 
the important issues of compliance with SZSL as well as understanding of the TPB 
in this context, require research attention. As such, four research questions have been 
developed to help address these issues and inform the hypotheses of the current 
research program. 
1. What are the psychosocial factors that influence drivers’ intentions to comply 
and compliance with the SZSL?  
According to Ajzen (1991), intention is considered a key factor which 
determines an individual’s action or behaviour. Additionally, given the limited 
number of studies which focus on compliance with the SZSL the current research 
investigated the psychosocial factors which influence drivers’ intention to comply, 
and compliance with, the SZSL using extended version of the TPB. A better 
understanding of psychosocial determinants underpinning compliance behaviour 
could inform the development of interventions (i.e., the design of safer roadside 
Figure 3-3 The extended TPB examined in the current program of research 
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environments in terms of signage, road layout, enforcement and road safety 
education) which, ultimately, may reduce the risk of road crashes in school zones. 
 
2. Are the psychosocial factors which influence drivers’ intention to comply with 
the SZSL consistent across cultural contexts? 
Transfer of experience and knowledge from Western to Eastern countries is 
often ineffective due to a limited understanding of the factors that influence 
behaviour in the country concerned (King, 2005). Answering this particular question 
could lead to the development of more effective countermeasures. Therefore, in 
order to develop countermeasures that could be useful in different cultural settings, 
understanding which psychosocial factors are relevant to which setting is important. 
This research questions also provide an opportunity to explore the robustness of the 
extended TPB across cultural contexts.  
 
3. To what extent do habit and mindfulness influence intention to comply and 
compliance with the SZSL? 
Evidence discussed earlier suggests habit and mindfulness could influence 
drivers’ intention to comply and compliance with the SZSL. Thus, the integration of 
these two constructs within the TPB is expected to likely explain further variance in 
drivers’ intention and compliance behaviour in this context. Additionally, the current 
research provides an opportunity for the researcher to explore the nature of the role 
and interplay of habit and mindfulness within the TPB when attempting to explain 
intended and actual compliance.  
 
4. How do situational factors influence drivers’ intention to comply with the 
SZSL? 
The impact of other road users on driver behaviour, specifically drivers’ 
compliance with the speed limit, has not been well addressed in the literature. 
Driving is a human activity which takes place in an open area, such that drivers 
interact directly or indirectly with other road users in a traffic environment. Thus, the 
presence and behaviour of others road users could affect individual drivers 
‘intention, and. Answering this research question may provide further explanation 
and understanding of the factors that may facilitate drivers’ compliance with the 
SZSL.   
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3.11 Chapter summary 
The literature reviewed within this chapter has demonstrated the applicability 
of the TPB to driver behaviour related research. However, although attitude, 
subjective norms, and PBC have been shown to be significant predictors of intention 
as well as subsequent behaviour in studies of drivers’ compliance(e.g., Elliot & 
Armitage, 2003), there is still a considerable amount of variance in the intention and 
behaviour relationship which remains unexplained. This chapter also discussed the 
additional predictors of habit and mindfulness as factors which may further explain 
driver behaviour and the intention-behaviour relationship in relation to compliance 
with the SZSL. In addition to the individual factors, the influence of situational 
factors, such as other road users’ behaviour, was also discussed. 
 
The next four chapters,-Chapters 4 to 7 inclusive, present the findings of the four 
empirical studies comprising this research program. In particular, each of the 
chapters outlines the research design and methodology used to address the research 
objectives and research questions. Each chapter includes a review of the study’s 
findings as well as a brief discussion of the findings and their implications. 
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Chapter 4: Study 1 methodology and results of 
Study 1a: Qualitative study in 
Australia 
4.1 Chapter introduction 
This chapter presents an overview of the methodology used in the two 
qualitative studies (i.e., Study 1a and Study 1b), as well as reporting the findings of 
Study 1a.  Study 1a was designed to elicit beliefs relating to speeding in school zones 
and was conducted in Australia. Adopting a qualitative approach provided the 
opportunity to explore the factors that influence drivers’ speeding behaviour in 
school zones in substantial detail, and in order to inform subsequent phases of the 
research. As will be explained, one unanticipated outcome of Study 1a was that the 
research focus would need to change. In particular, speeding in school zones was so 
negatively valued that questions about it were likely to elicit socially desirable 
responses (i.e., not admitting that they had sped in school zones). These findings 
suggested that the research program should focus on compliance rather than speeding 
in school zones.  Thus, to reflect this suggestion, Study 1b (and subsequent studies) 
focused on compliance with the SZSL in Malaysia.  The beliefs elicited within this 
phase were used to inform the development of the questionnaire for Study 2 in 
Australia and Malaysia. 
 
Study 1a and Study 1b were exploratory in nature and aimed to elicit beliefs 
underpinning driver behaviour in school zones (i.e., speeding and compliance with 
the SZSL). These studies also explored the roles of habit and mindfulness and the 
effect of situational factors on driver speed choice in school zones in Australia and 
Malaysia. This step was considered crucial due to the limited research in this area, 
such that, it provides valuable information that can guide the subsequent studies and 
aid the understanding of drivers’ behaviour in school zones. This study did not test 
any specific hypotheses, rather, it attempted to address one of the research questions 
outlined in Section 3.10: 
RQ1: What are the factors that influence drivers’ intentions to comply and actual 
compliance with the SZSL?  
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This chapter starts by explaining the rationale of the elicitation study and 
methodology pertaining to Study 1a and Study 1b. Then, the findings of Study 1a are 
discussed and concluded. It should be noted that many of the findings of Study 1a 
have been published in peer-reviewed conference proceedings (i.e., Proceedings of 
2012 Australasian Road Safety Research, Policing and Education Conference). 
However, this dissertation also reports on additional findings that were not included 
in the paper in the conference proceedings.  
 
4.2 Methodology and rationale of Study 1 
Study 1a and Study 1b were exploratory in nature and aimed to explore the 
beliefs underpinning drivers’ speeding and compliance with the SZSL. In particular, 
this study was designed to explore salient behavioural, normative, and control beliefs 
in accordance with the Theory of Planned Behaviour (TPB) and in relation to 
drivers’ speeding behaviour in school zones. The study also explored mindfulness 
and habit as additional constructs in the TPB framework. In addition, Study 1a and 
Study 1b explored the extent to which individual and situational factors may 
influence speeding and compliance with the SZSL. This latter aspect of exploration 
(the situational factors) involved eliciting drivers’ thoughts about a range of 
scenarios prepared by the researcher. The key variables manipulated included, 
presence and absence of school children (IV1) and presence and absence of other 
drivers speeding in school zones (IV2).  
 
As noted above, the research direction evolved after Study 1a was conducted in 
Australia. At this stage, in relation to the social desirability bias mentioned, it was 
clear that people responded to the questions about speeding and compliance 
differently (i.e., not as if they are two sides of the same issue).  In relation to the 
SZSL, in Study 1a, experience with the focus groups demonstrated that people were 
more willing to talk about compliance with the SZSL rather than speeding. The 
researcher was concerned about introducing a reporting bias in this study by 
changing direction after Study 1a. Therefore, instead of one study, two qualitative 
studies were carried out in Malaysia. Study 1b focused on compliance with the SZSL 
and Study 1c focused on speeding in school zones as a way of checking whether the 
decision to investigate compliance rather than speeding was justified. Overall, Study 
1b indicated that compliance with the SZSL was acceptable and favourable 
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behaviour and participants expressed their opinion comfortably. However, in Study 
1c, similar to Study 1a, participants preferred to talk about compliance rather than 
speeding in school zones. This may be because participants tried to avoid giving a 
negative impression of themselves to other participants by admitting to speeding in 
school zones. This confirmed the basis for the decision to address compliance, hence 
Study 1c is not discussed further.  
 
4.2.1 Elicitation study and focus group 
The TPB posits that the elicitation of beliefs underpinning the target behaviour 
provides useful information regarding the key influences on the behaviour. In 
speeding-related studies, for instance, previous qualitative research has demonstrated 
that there are differences between the beliefs held by speeding violators and non-
violators (Forward, 2006; Horvath, Lewis, & Watson, 2012). For instance, speeding 
violators believed that speeding was fun, likely to be approved by significant others, 
and that they would have control over their behaviour; while non-violators believed, 
for instance,  that they may not be able to brake in time if somebody was to run onto 
the street (Forward, 2006). Horvath et al. (2012) indicated that there were differences 
in speeding beliefs between males and females, dichotomised as having  high(er) or 
low(er) intentions to speed. Males reporting  high intentions to speed believed that 
their friends would support their intended behaviour while female high intenders 
reported some level of dispproval from most of their friends. These findings provide 
evidence that elicitation of drivers’ beliefs is an important step in order to understand 
drivers’ speeding behaviour as there may be key differences  between high risk road 
users (e.g., males). 
 
Ajzen and Fishbein (1980) recommend that key beliefs (i.e., behavioural, normative, 
and control beliefs) must be elicited from the respondents themselves, or from a 
sample of respondents that is representative of the research population. In addition, 
conducting a belief elicitation study with novel (or relatively under-researched) 
target behaviours and new populations of interest will enhance understanding of the 
target behaviour. Even though there has been considerable TPB-based research in the 
area of speeding extending over some decades (Forward, 2006; Paris & van den 
Broucke, 2008; Parker, et al., 1992a), few studies have focused on compliance with 
the speed limit (e.g. Elliot & Armitage, 2006; Elliott & Armitage, 2003; Elliott, et al., 
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2005). Limited evidence is available regarding the factors influencing drivers’ 
compliance with the SZSL in particular. Thus, in such a ‘new’ context of compliance 
with the SZSL, Ajzen (2006) recommends the use of open-ended questions to elicit 
salient beliefs. The qualitative, open-ended questioning approach provides valuable 
information about the target behaviour (Morgan, 1996). In the TPB, beliefs play a 
main role in providing the cognitive and affective basis for attitude, subjective 
norms, and perceived behavioural control (Ajzen, 2006).  
 
Focus groups represent one means of collecting qualitative data. The current study 
(i.e., Study 1), involved an elicitation study of salient beliefs and utilised open-ended 
questions within focus group discussions. Focus group discussions provide insight 
into the source of complex behaviours and motivations (Morgan, 1988). Such 
discussions relative to individual interview have also been regarded as an effective 
and efficient way of collecting large amounts of information from several people 
simultaneously (Gibbs, 1997; Kitzinger, 1995). Additionally, in comparison with 
alternative approaches, such as individual interviews, the interaction between 
participants in group discussions offers the benefit of having participants ask each 
other questions and re-evaluate and reconsider their own understandings of their 
specific experience (Morgan, 1996). In relation to Study 1, the focus group method 
provided the opportunity for the participants to describe their experiences in detail 
and give their perspectives and interpretation of these experiences. Furthermore, it 
provided the researcher with the opportunity to discuss and explore the questions 
with the participants more deeply. Finally, the findings informed the development of 
measures in Study 2 of the research program (i.e., quantitative survey). 
 
As mentioned earlier, there were two phases of elicitation studies conducted, one 
phase in Australia (i.e., Study 1a) and the other phase in Malaysia (i.e., Study 1b and 
Study 1c). The subsequent section provides further details regarding the focus group 
methodology. 
 
 
 
 
79 
 
  
4.2.1.1 Recruiting participants 
In Study 1, purposive sampling was used, whereby participants were 
recruited based on their experience with or involvement in the particular research 
topic under investigation, and thus whose opinions the researcher is interested to hear 
(Liamputtong, 2009).  In this case, people who have experience travelling in school 
zones during school hours and non-school hours were considered as having valuable 
information to share in the focus group discussion. As such, university students who 
were licensed drivers were selected in Australia (Study 1a) and Malaysia (Study 1b).  
For Study 1c information regarding the research was provided to an acquaintance of 
the researcher and distributed in a residential area in Changlun, Kedah. University 
students were chosen because the researcher had access to individual students who 
were conveniently available and willing to participate. Participants were required 
meet the criteria for this study (i.e., aged 18 years and above, have a valid driving 
license and have experience travelling in school zones). Study 1c involved 
participation from the general public because in Malaysian universities students’ 
average age is 22, whereas in Australian universities there is a wider range of ages. 
 
4.2.1.2 Group size and number of group sessions 
It has been suggested that the number of participants should be based on the 
research objectives (David L. Morgan, 1997). In this research program, smaller 
groups (three to five participants) were preferred. Small group sizes provide each 
participant more time to discuss her/ his views and experiences on topics which they 
are all involved, thus encouraging a high(er) level of involvement from the 
participants as well as making it easier for the moderators to manage active 
discussions (David L. Morgan, 1996). 
 
In relation to the number of group sessions, the recruitment and data collection 
continued until data saturation was reached. The saturation concept is where a 
moderator continues until there is no new information being raised (David L. 
Morgan, 1997). For Study 1, the researcher was satisfied that saturation had occurred 
after three (Study 1b: N=13) or four sessions (Study 1a: N=17) (see Table 4.1), 
specifically, the participants’ answers were similar and no new information was 
emerging.  
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4.2.1.3 Group composition 
The decision regarding group composition is largely determined by the 
research purpose, and it may need to be homogeneous in some dimensions and 
heterogeneous in others (Kitzinger, 1994). In relation to Study 1, the group 
composition was socially and culturally homogeneous in nature, so the participants 
were likely to have had a lot in common and feel comfortable to talk freely with the 
other members about their driving experience, thus encouraging discussion (Stewart 
& Shamdasani, 1990). This strategy is seen as an important mechanism to gain as 
much information as possible, with the participants asking each other questions, and 
re-evaluating and reconsidering their own understandings of their driving experience 
in school zones (Wong, 2008). At the same time there was heterogeneity in terms of 
gender and (in some cases) age. 
 
Table 4-1 Summary of Study 1 in Australia and Malaysia  
No. of 
study 
Focus of 
study 
Recruitment 
procedure 
Group size No. of 
focus 
group 
sessions 
Group composition 
Study 1a Speeding Student 
Blackboard 
site 
4 to 5 
participants 
4 Homogeneous socially and 
culturally; heterogeneous for 
gender and age 
Study 1b Compliance Direct 
approach 
4 to 5 
participants 
3 Homogeneous socially, 
culturally and for age; 
heterogeneous for gender  
 
 
4.2.2 Interview schedule 
A semi-structured interview schedule was developed in accordance with 
recommendations by Ajzen (2006) and others (e.g., Francis et al., 2004) to guide the 
group discussions and elicit beliefs. In addition, habit and mindfulness questions 
were developed specifically for this study and used to initiate discussion, encourage 
responses as well as interaction between participants (Morgan, 1998). Participants 
were given a description of the behaviour (i.e., speeding and compliance with the 
SZSL) and were prompted (as necessary) with a series of questions relating to 
behavioural, normative and control beliefs. Habit and mindfulness related questions 
were also asked (see Table 4.2). In addition, questions related to scenarios containing 
situational factors likely to influence speeding or compliance were asked (detailed in 
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the next section 4.2.2.1). The interview schedule was designed to be as flexible as 
possible, such that probing questions were utilised to extend the discussion where 
relevant, to clarify and develop understanding of the issue discussed (Liamputtong, 
2009).  Prior to the discussion, a brief demographic questionnaire was administered, 
which recorded participants’ gender, age, travel mileage per week, and years of 
driving experience (see Appendix B).  
 
Table 4-2 Interview schedule used to guide the focus group discussions (variations to 
change the focus to compliance bolded) 
Topic Questions & Probes (probes in italic) 
Behavioural 
beliefs 
 What do you think would be the advantages/disadvantages of speeding in school 
zones/ compliance with the school zones speed limit? 
 Are there any other possible things or aspects that may influence your speed 
choice in school zones? 
Normative 
beliefs 
 Would the people important to you approve of your speeding/ compliance 
behaviour in school zones?  Who would approve/disapprove? 
 When you think about speeding in school zones, are there any other individuals 
or groups who come to mind who may influence your speed choice in school 
zones? 
Control 
beliefs 
 What factors may encourage/discourage you to speed in school zones/ comply 
with the school zones speed limit? 
 What will stop you from speeding in school zones/ complying with the school 
zones speed limit? 
 What other things that may not have been discussed as influencing factors could 
make you speed in school zones/ comply with the school zones speed limit 
(SZSL) if you do not usually speed/ comply with speed limit, particularly in 
school zones? 
Habit  Have you frequently sped/ complied with the speed limit when arriving in the 
school zones in the past? 
 If you did not comply with the speed limit, why not?  
 If you reduce your speed, to how many km/hr do you reduce your speed? 
 Is it your routine to speed/ comply with the speed limit without looking at the 
time of day when you arrive at school zones? 
Mindfulness  Think about driving through a familiar route every day: have you ever felt like 
the car drives you to the destination? 
 Why do you think it happened?  
 Do you think you are driving on ‘auto-pilot’ much of the time? 
 When you are on auto-pilot, have you tended to notice school zones and the 
change in speed limit? 
 What factors would influence you to stay focused on what’s happening in the 
present during driving? 
Intention  In the future, do you think that you will speed in school zones/ comply with the 
school zones speed limit? 
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4.2.2.1 Driving scenarios 
In addition to the general description of speeding and compliance with the 
SZSL, four driving scenarios were devised. In particular, these scenarios manipulated 
situational factors, specifically two independent variables were manipulated, each 
with two levels, IV1 related to the presence or absence of school children, while IV2 
related to other drivers’ presence doing the wrong thing (speeding) or when the 
driver was referred to as driving alone. The scenarios were designed based on the 
literature relating to factors which influence drivers’ speeding/ compliance (see 
Section 3.8). While the key situational factors being examined were held constant in 
the scenarios explored in Australia and Malaysia, there were some differences in the 
descriptions between these two locations that reflected differences in school zones 
operating hours and the designated speed limit (see Section 2.4). Table 4.3 shows the 
scenarios and the necessary changes (in bold) in terms of operating hours and speed 
limit.  
 
Table 4-3 The description of the standard hypothetical scenarios used in the focus 
groups in Australia and Malaysia (manipulations of situational factors underlined) 
No Scenario description in Australia & Malaysia (Malaysian version in bold italic) 
1 It is a school day. You are driving alone through a school zone. The time is 8.30am/ 7.00am 
on a fine and dry day. The road has a 40km/hr / 30km/hr speed limit and you are travelling 
at 40km/hr / 30km/hr. You drive this route every day at this time. A car approaches you 
from behind at a higher speed and cars travelling the other way are doing about 60km/hr. 
2 It is a school day. You are driving alone through a school zone. The time is 8.30am/ 7.00am 
on a fine and dry day. The road has a 40km/hr / 30km/hr speed limit and you are travelling 
at 40km/hr / 30km/hr. You drive this route every day at this time. There are no other 
vehicles on the road. 
3 It is a school day. You are driving alone through a school zone. The time is 8.30am/ 7.00am 
on a fine and dry day. The road has a 40km/hr / 30km/hr speed limit and you are travelling 
at 40km/hr / 30km/hr. You drive this route every day at this time. There are school children 
walking around on the footpath and near the roadside. 
4 It is a school day. You are driving alone through a school zone. The time is 8.30am/ 7.00am 
on a fine and dry day. The road has a 40km/hr / 30km/hr speed limit and you are travelling 
at 40km/hr / 30km/hr. You drive this route every day at this time. There are no school 
children around the area. 
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4.2.3 Ethical considerations  
Ethics approval was obtained for the study prior to its commencement (QUT 
No: 1000000437), as well as the Economic Planning Unit, Prime Minister’s 
Department, Malaysia (Ref. No: UPE: 40/200/19/2639) (see Appendix C). The focus 
group discussions were conducted in 2011 (March 2011 in Australia and September 
2011 in Malaysia). Participants were given an information sheet that explained the 
research objectives and the steps taken to maintain confidentiality. The participants 
were also advised about the voluntary nature of participation, and their verbal 
agreement before commencement of the discussion indicated their consent to 
participate. The participants were advised of the protective procedures in place to 
ensure anonymity. Any names or potentially identifying details were removed from 
the transcription. Additionally, participants were informed that the findings reported 
in this dissertation and any related publications would include no potentially 
identifying personal information. 
 
4.2.4 Procedure 
Study 1a in Australia was advertised by flyers placed across university 
campuses and websites (i.e., Student Blackboard site for 1st year Psychology 
students). Participants were requested to contact the researcher for details of the 
possible group times and locations. Groups consisted of four to five participants in 
mixed groups of males and females of all ages. As stated previously, the intent was 
to ensure heterogeneity in terms of age and gender while ensuring homogeneity in 
terms of social environment and culture of the participants. . Each discussion took 
approximately one hour, during which time refreshments were provided. 
 
In relation to Study 1b in Malaysia, flyers regarding the study were distributed in 
class by the researcher with the permission of respective lecturers. Individuals who 
were interested in being involved were requested to sign up to one of the available 
group times and location. Study 1b consisted of four to five participants in each 
group. For Study 1c, flyers were distributed in the residential area of Changlun, 
Kedah. Participants who were interested were requested to contact the researcher for 
details of the possible group times and locations. Study 1c consisted of 3 participants 
in each group. Similar to Study 1a, each discussion in Malaysia took approximately 
one hour, during which time refreshments were provided. 
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On arrival at the discussion, each participant was given an information sheet (see 
Appendix D) and asked to complete the brief demographic survey. Trained research 
assistants moderated the discussion and were guided by a semi-structured interview 
schedule, which explored the TPB-related beliefs as well as mindfulness and habit4. 
At the beginning of the discussion, the participants were asked about their opinions 
on speeding in school zones in general (e.g., “What is your opinion about people who 
are speeding in school zones/ compliance with the SZSL?”). Participants were then 
asked about their beliefs regarding speeding in school zones. Finally, participants 
were presented with the four driving scenarios (based on the crossover of the two 
levels of IV1 and IV2), and the moderator posed questions regarding the influence of 
each scenario on the participants’ likely compliance. Upon completion of each 
discussion, participants were thanked for their time and contribution.  
 
To thank participants for their time, first year psychology student participants in 
Australia were granted partial course credit, while in Malaysia monetary incentives 
were offered to those who participated. It is acknowledged that the different nature of 
participation incentives (i.e., course credit and monetary incentives) may have 
impacted on the findings and potentially the extent to which particular individual 
were keen to be involved, and it is difficult to determine the true impact the different  
incentives offered may have had on participation in the study. However, in order to 
minimise the impact of the incentives, the researcher emphasised at the beginning of 
the discussion that every individual’s thoughts were appreciated and valued and 
differences of opinion were encouraged. Thus, throughout the focus group 
discussions, the moderator continually invited participants to share their thoughts. 
For instance, participants were regularly asked, “Any other thoughts from anyone 
else?” All of the focus group discussions were audio recorded and transcribed 
verbatim by a professional transcriber. The transcriber removed any identifying 
details (e.g., individuals’ names) so that the final transcriptions were anonymous.  
 
                                                 
 
4 Due to the language barrier, a trained research assistant moderated the discussions in Australia. However, the 
researcher was in the room during each group discussion. 
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4.2.5 Data analysis 
Thematic analysis was conducted with the aid of a qualitative software analysis 
program (NVivo 9). Thematic analysis is a qualitative analytic technique to identify, 
analyse, and report patterns (i.e., themes) within data (Braun & Clarke, 2006). The 
transcripts were coded initially by grouping responses about speeding in school 
zones or compliance with the SZSL according to each of the relevant beliefs (i.e., 
behavioural, normative, and control), as well as in relation to individuals’ comments 
about the extent to which habit and mindfulness may influence speeding or speed 
choice. It should be noted that in relation to Malaysian study, the thematic analysis 
were conducted with the Malay transcripts with the analysis results then translated 
into English by the researcher and checked by a professional translator.  
 
The findings from Study 1a are presented in current chapter and those of Study 1b 
are reported in Chapter 5. As noted earlier, Study 1c findings are not reported in this 
dissertation because they confirmed the need to focus on compliance rather than 
speeding. However, a brief summary of the Study 1c findings is included in 
Appendix E. The findings of Study 1 informed the development of the questionnaire 
for Study 2. The next section presents the findings of qualitative investigation in 
Australia (i.e., Study 1a).  
 
4.3 Study 1a findings 
4.3.1 Participants 
A total of N=17 Australian drivers participated in this study across four group 
discussions. The sample included five males and twelve females aged 17-56 years 
(mean age = 28.18 years), who were recruited via convenience sampling from 1st 
year psychology students at a large South East Queensland university. The 
participants’ driving experience ranged from one to forty years, with ten of the 
participants reporting that they travelled more than 150 kilometres in an average 
week. 
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4.4 Findings and discussion5 
The findings presented here are structured according to the TPB categories 
beliefs/constructs with supporting data (quotes) provided. To protect participant 
confidentiality, each quote is presented only in relation to whether the comment was 
made by a female or male respondent, the order in which the participant had first 
spoken in the discussion, and the group number (assigned on the basis of the order in 
which the groups were conducted). Thus, a female who was the second female to 
speak within the third group discussion would be identified as F2, G3.  
 
4.4.1 Behavioural beliefs: Advantages and disadvantages of speeding in school 
zones  
The present study found that there was agreement across the groups that 
speeding in school zones was dangerous and an unacceptable behaviour. There was 
also agreement by all participants that there are no real advantages to speeding in 
school zones. The frequently acknowledged outcomes, and most extreme 
disadvantage of speeding in school zones, were endangering the life of school 
children and, to a lesser extent, being fined for speeding. As several participants 
noted:  
“I can’t see an advantage to doing that [speeding in school zones].” (F2, G1). 
“I don’t know that there are advantages to staying within that limit other than 
you [the driver] won’t get fined and it’s perceived to be safer environment for 
the kids [school children].” (M2, G4) 
 
4.4.2 Normative beliefs: The important people (or groups of people) perceived 
as approving or disapproving of speeding in school zones  
As could be expected (especially in light of the previous behavioural belief 
responses regarding the extent to which speeding in school zones was associated 
largely as a negative behaviour in terms of it having no real advantages and only 
                                                 
 
5 Most of this section and its subsections were taken from a peer-reviewed conference proceeding that 
was accepted and published, for which the PhD candidate is the principal author and responsible for 
all aspect of manuscript preparation. This includes reviewing the literature, formulating arguments, 
structuring and writing the manuscript and addressing reviewers’ comments. This paper was included 
with the agreement of the co-authors. The paper was cited as Abdul Hanan, S., King, M. J., & Lewis, 
I. M. (2012). An elicitation of speeding behaviour beliefs in school zones in Australia. Paper 
presented at The Australasian Road Safety Research, Policing and Education Conference 2012, 
Wellington, New Zealand. 
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disadvantages), the majority of participants believed significant others would not 
approve of them speeding in school zones and would expect the driver to comply 
with the speed limit in school zones: 
 “I think because I’ve been a bit outspoken with it to everyone in my family, I’d 
be getting called a monumental hypocrite if I did it myself.” (F1, G2). 
 
Several participants also made reference to the non-verbal, silent inaction of 
significant others, when they knew the participant was speeding in school zones. 
However, this inaction was not to be taken to mean that that the significant others 
were approving of an individual speeding in a school zone. For instance: 
“Sometimes people can be shy though and not say anything. They don’t want to 
speak up. They would be annoyed and I wouldn’t like it [that the significant 
others were angry because the driver was speeding in a school zone].” (F1, 
G1). 
In addition to parents and family members, the wider community also were referred 
to as important sources of normative influence regarding drivers’ speed choice in 
school zones. For instance: 
 “When I see parents and teachers and families that I know I kind of go even 
slower to show them I'm doing the right thing because I'm a very familiar face 
in the community, so if I do something wrong that’s going to look pretty bad.” 
(F2, G3). 
 
4.4.3 Control beliefs: The barriers preventing and factors encouraging speeding 
in school zones 
Participants identified several factors as encouraging an individual driver to 
speed in school zones including: time pressure (the more time pressure, the more 
likely one was to speed in a school zone); driving in an unfamiliar area or 
environment (i.e., where a person is not aware of a school zone, they may exceed the 
limit); in the case of an emergency; when school children are not visible/present in 
the school zone; and due to the location of a school (i.e., beside a main road where 
the driver is more likely to speed): 
 “People could ignore the speed limit (school zone speed limit) and just go if 
there’s no kid around.” (F1, G1). 
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“The only thing I can think of is if driving through a school zone that there’s 
some, maybe the school is closed or if it’s not a school day. You think well, 
there’s no kid around. Just go (go through the school zones) at the normal 
speed.” (M1, G4). 
 
A few participants also reported that they thought some drivers just prefer to speed 
so that they may do so irrespective of whether or not those particular drivers are in a 
school zone (referring to “other drivers” rather than themselves). For instance: 
“They [the driver] just think that they’re never going to hit a child, they’re just 
too good. They just think oh, it doesn’t happen, it won’t happen to me.” (F3, 
G1). 
 
In terms of factors that would discourage speeding in school zones, participants 
readily and quickly identified several factors including: reports of crashes or 
advertising (depicting crashes); speed cameras; engineering measures, such as speed 
humps and speed indication monitors; the presence of police or authority within/near 
a school zone; and the traffic volume in a school zone (i.e., such that the greater the 
volume, the more congestion, the less speed). For example: 
“I think the patrolling cop cars around schools too. I know that like at my old 
school you’d see the cop car there even once a week and that’d stop you doing 
speeding [in school zones] every day because you know there’s a chance it 
could be there today, it could be there tomorrow, you don’t know. But that’s 
the big thing that stops it [speeding in school zones].” (F2, G2). 
 
4.4.4 Speeding vs compliance in school zones 
The TPB hypothesises that behaviour is likely to be performed if the outcomes 
are believed to be positive (Ajzen, 1991). Thus, in relation to speeding behaviour, 
previous studies have found that drivers who commit speeding violation believed that 
negative outcomes, such as a crash with a pedestrian and/or another vehicle was 
unlikely (Forward, 2006). Furthermore, the behaviour may in some respects be 
positively valued by some drivers to the extent that it is seen as advantageous to 
speed because, for instance, individuals may perceive that speeding will get a driver 
to their destination quicker and will align their speed with those of other vehicles 
(Forward, 2009a; Warner & Aberg, 2008).  
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However, highlighting that speeding in school zones appears to be a very specific 
and unique context of speeding research, the present study found that drivers 
reported that the consequences of such behaviour are mostly negative (i.e., more 
likely to be involved in crashes with school children) rather than positive (i.e., 
enjoyable or exciting). The participants expressed concern about school children who 
could run or jump out into street without knowing the risk associated with their 
behaviour. In relation to normative beliefs, once again the negative pervasiveness of 
speeding in school zones was highlighted in the current findings in that drivers found 
it difficult to identify any significant others who would approve of the behaviour 
while they were able to readily and quickly identify various significant others who 
would disapprove. The normative findings are unsurprising given the strong safety 
concerns that are held among parents and the community more broadly in relation to 
the safety of school children.  
 
In relation to control beliefs, various beliefs were identified as either encouraging or 
discouraging the behaviour. In particular, in most cases, factors that were considered 
as encouraging speeding were in situations where a driver may have been off guard 
and therefore had speed unintentionally. This tendency would be more likely in 
situations where there were no school children present in the school zone (i.e., no 
visual reminder that a driver was in a school zone). That said, however, participants 
also expressed likely feelings of guilt if they were to speed (or had sped) 
unintentionally in school zones. Unlike other speeding behaviour research, when 
discussing speeding in school zones, as has been noted herein previously, the 
majority of participants claimed they rarely ever sped in school zones and regarded it 
as an illegal behaviour but, referred to seeing other drivers speeding in school zones. 
Participants believed that those drivers who were speeding in school zones may have 
been doing so unintentionally. In other words, participants believed that speeding in 
school zones would most likely only occur when the driver was speeding 
unintentionally because drivers reported that they were unlikely to ever set out to 
intentionally speed in school zones.  
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As the discussions continued, it became more apparent the focus of exploration 
needed to be more about individuals’ intentions to comply with the speed limit in 
school zones as opposed to speeding in school zones. Thus, given the reported 
largely unintentional nature of speeding in school zones, there is reason to expect 
that the constructs of mindfulness and habit could exert particularly important 
influences on speeding and compliance with speed limit in school zones. 
Specifically, less mindful individuals are more likely to behave automatically, which 
would detract from them following through on their intentions (to not speed and 
therefore result in them speeding).  This tendency may share some conceptual 
overlap with the construct of habit. Habit is a type of automatic behaviour that is goal 
dependent, and the familiarisation of the environment may lead drivers to be on 
“auto-pilot” and be unaware of the surroundings (De Bruijn, et al., 2007). Empirical 
evidence reviewed earlier suggests that performance of social behaviour is not 
always preceded by intention. Habitual, less-mindful processes may also influence 
performance of social behaviour and the intention-behaviour relationship. Thus, the 
next section explores participants’ responses regarding mindfulness and habit. 
 
4.4.5 Additional constructs of interest: Habit and mindfulness  
Further probing of the reasons for mindless speeding behaviour in school 
zones, was conducted. The findings suggested that mindless driving may be more 
likely to occur in certain conditions including; driving an unfamiliar area/route (a 
possible confusion of mindlessness with distraction), having time pressure, change 
from usual pattern (i.e., driving an unfamiliar or different route from one’s regular 
driving), fatigue or boredom, being “lost in thought”, long distance travel, and 
driving while in a bad mood. Such factors could contribute to a lack of attention as 
well as a reduced awareness of one’s current situation and, ultimately, a driver’s 
failure to notice that they are driving in a school zone: 
“I’ve noticed too at the moment where we live there’s a road closed because 
they’re doing road works so the detour is actually going through the school 
zone and there’s a lot of people sort of speeding through there because it’s 
maybe not a route that they normally take.” (F1, G2). 
 
As the discussions continued, the link between mindfulness and habit also became 
clearer.  A few participants said that routine driving could facilitate their 
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development of positive driving habits (i.e., compliance with the speed limit of 
40km/h in school zones), but, they also highlighted the possibility that routine 
driving could also lead to mindless driving behaviour: 
“It sort of happens, if you do a reasonable trip to work, it sort of happen 
[driving mindlessly] in every trip. It mightn’t be that you don’t remember any 
of the trip but if you’re going through fifty sets of traffic lights you’re not 
consciously thinking is that light red, is that light green, you’re just letting it 
happen subconsciously. And I know there’s a few altercations [odd occasions] 
that I have driven through lights with someone else in the car and they’ve said 
that was red.” (M3, G4). 
 
Some participants said that when they became mindful that they were in school zones 
(after an initial period of being on auto-pilot), they regretted having speeding and 
that their response had typically been to reduce their vehicle speed. However, a few 
participants also suggested that although they would reduce their speed, they may not 
reduce their speed to the extent that they would be complying with the 40km/hr 
speed limit:  
 “Yeah I guess....that you feel awfully sorry but you don’t necessarily brake, so 
you  ...instead of going from sixty to forty you go sixty to forty five.” (M1, G3). 
 
Further discussion on the issues associated with slowing down rather than 
complying, revealed that the school zones sign location and the length of school 
zones could affect drivers’ decisions as to whether they would comply with the speed 
limit or just slow down from their initial driving speed: 
“I’ve also seen a lot where the school sign comes by after you’ve already 
driven past the school in some cases. You’ve passed the school anyway. Like 
the one near my house, there’s an intersection and the school is on the corner. 
The sign is halfway apart from the school. So by the time you slow down, it’s 
the end of the school zone.” (F2, G2). 
 
 
Arguably, the important aspect to be derived from such findings is that drivers’ 
intentions are to slow down, as soon as they realise that they are driving within a 
school zone. Other factors relating to the surrounding context do influence whether 
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the driver slows down to the extent that they are complying with the posted speed 
limit of 40km/hr. These factors are explained in the next section. 
  
4.4.6 Situational factors: Scenario checking 
As mentioned earlier in this chapter, some scenarios were devised to explore 
the effect of selected situational factors on drivers’ speeding in school zones. Based 
on the literature, presence and absence of school children and other drivers’ speeding 
were considered as likely influences on drivers’ speeding behaviour. Throughout the 
focus group discussions, while the participants were reluctant to admit that they 
speed in school zones, they referred to having seen other drivers speeding in school 
zones. The participants also expressed their willingness to comply with the SZSL, 
however, some of them indicated that their willingness to comply with the SZSL 
would be based on the situation at the particular time. For instance, the participants 
believed that the presence of school children in school zones influenced the way they 
drive in school zones. They expressed concern about the behaviour of school 
children (e.g., they may cross the road unexpectedly). For instance:  
“I would go forty and I’d probably be more aware of what’s going on, try to 
concentrate. Or at least look at them (school children).” (M1, G3). 
 
As the discussion continued, it becomes clear that in these situations where the 
school children were present, there were different opinions and beliefs among 
participants. For some participants, the age of school children would not make any 
difference to their driving speed in a school zone (i.e., these participants would not 
speed in the school zones).  In their opinion, the behaviour of young children was 
unpredictable as children do not know how to deal with traffic while older children 
may believe that they are big enough for the drivers to see them and give way. For 
example: 
 
 
 
 “I think the younger kids just don’t have the ability to make the judgements. I 
think the older kids are sometimes just goofing off with each other and do silly 
things because they’re showing off. They’re the ones that almost deliberately 
run between cars to get across the road because there’s some sort of bravado 
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thing or a bit of an adrenaline rush or something like that. Whereas the 
younger kids are more likely to do it just because, they don’t realise or think.” 
(F1, G2). 
 
“Sometimes there’s the assumption too that with regard to the high school 
student, if they’re close to a crossing and whatever they, or in a school zone 
where they should be going slower, if they cross wherever they want and the 
cars are going slow enough that they should see them and stop, like they figure 
that they have right of way. I think that’s why a lot of them just, the cases I’ve 
seen, kids that are pushing their bike across the road but come out in front of 
you and sort of don’t say you know, look shocked or anything, it was like well 
what are you doing? You should have stopped and waited for me to cross. 
Mentality of the kids I suppose.” (F1, G4). 
 
Other participants indicated that the age of school children may influence their speed 
choice.  These participants believed that while young children may have 
unpredictable behaviour, older children and teenagers may have knowledge and skill 
to deal with traffic. Thus they do not feel badly if they had not slowed down to 
40km/hr in school zones. For instance: 
“I think the age of the children too. Because I have a little sister so when I see 
little kids I'm really worried around them. Whereas teenagers don’t really run 
out to cars. If you’re in a high school zone it’s not like they’re going to jump 
out at your car or you can’t see them because they’re behind a car. So I don’t 
feel as bad if I'm not watching constantly on the side of the road going through 
a high school zone.” (F2, G4). 
 
 
 
 
“To the point you know with little kids in a primary school that’s not 
negotiable, you slow down there but in a high school you know they’re teenage 
kids, half of them are probably, well not half but a portion of them are driving 
themselves. So a lot of that responsibility (behaviour) comes back to them that 
they should be watching what they’re doing.” (M2, G4). 
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Participants were also asked whether absence of school children made any difference 
to their driving behaviour in school zones. Although the participants agreed that the 
absence of school children may facilitate them to speed, (i.e., easier to miss school 
zones when school children are absent from this area), most of them believed that 
they will comply with the SZSL regardless the absence of school children: 
“For me I’ve made my decision already not to speed near school zones so that 
just applies pressure to me if I'm thinking about speeding and there’s no kids 
around and I don’t want that pressure. To me, I’ve already made my decision.” 
(M1, G4). 
 
The participants were also asked about their driving behaviour in situations where 
other drivers were speeding in school zones. In this situation, many participants 
believed that they would comply with the speed limit of 40km/hr regardless of the 
other driver’s speeding behaviour. Some of the participants mentioned the aggressive 
behaviour of other drivers as a reason for some drivers to speed in school zones. This 
finding suggests that the pressure of other drivers speeding may increase pressure on 
an individual driver and may lead him/her to speed in this area. For instance: 
 “If you’re a panicky driver or if you tend to be bullied by an aggressive type 
behaviour (driver), I'm sure some people would speed up.” (F2, G1). 
 
However, the participants also commented that, in this situation, they may increase 
their speed a little bit. They believed that if they reduce their speed, it may cause 
crashes with the driver who tailgated them. 
“Possibly I’d say. When there is someone on your tail and driving really 
aggressively you might not slow down as much like for instance in the first 
scenario there (i.e., other drivers’ speeding). You might slow down a bit (not 
comply with 40km/hr) but you might be afraid of their reactions causing an 
accident.” (F3, G3). 
 
As the discussion continued, it become obvious what reason underpinned “slowing 
down but not complying with 40km/hr” in this situation. Many participants reported 
that they reduced speed but did not comply with the SZSL only in the absence of 
school children in the school zones. If school children were present, they stated that 
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they definitely would comply with the SZSL although there was pressure from other 
drivers’ to speed. For instance: 
“If I was doing the correct limit but other cars around me weren’t, I would not 
speed up. If anything, I would slow down. Especially if someone comes up 
behind me that would try to intimidate me or something, I would slow down 
more than the forty K (40km/hr) limit.” (F2, G1). 
 
The findings relating to the scenarios highlighted the effect of presence and absence 
of school children and other drivers speeding in school zones on drivers’ speeding in 
this area. It was therefore decided to explore further the presence and absence of 
school children and other drivers’ speeding in school zones in the main study. 
 
4.5 Concluding comments 
The present study reveals some interesting findings which could have 
theoretical and practical implications. Compared with speeding behaviour more 
generally (and not in school zones), where individuals may readily cite some 
advantages associated with the behaviour and some important others who approve of 
the behaviour (e.g., Horvath et al., 2012b), speeding in school zones appears to be a 
much more negatively valued aspect of drivers’ speeding behaviour. Thus, to 
potentially avoid negative perceptions from other participants, participants may have 
felt less comfortable admitting that they had sped in school zones. This finding 
suggests that subsequent research needed to focus on complying rather than 
speeding. Speeding (and compliance) in school zones represents a specific context, 
for which few theoretically-based investigations of influences on the behaviour have 
been conducted previously. In addition, the findings also indicated that drivers 
admitted speeding in the context of mindlessness, control and habit. These factors 
can provide them with an excuse rather than being a real reason for them to speed in 
school zones. Therefore, this study provides a valuable contribution to current 
understanding of drivers speeding within a specific context (i.e., school zones).  
 
Given that speeding in school zones was regarded largely as a negative behaviour, 
the feeling of regret for committing a speeding offence in school zones is not 
surprising. However, the findings contrast with previous studies that show that 
drivers who speed or who are caught for speeding offences did not feel guilty about it 
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and regard the offence as less serious (Corbett & Simon, 1992; Parker, Manstead, 
Stradling, & Reason, 1992b). One possible explanation of the discrepancy is that the 
attitudes towards speeding may be related to the context of focus of the research 
(e.g., highway, major road, residential area) (Forward, 2006). 
 
Speeding more broadly may, in part, be associated with drivers’ reporting an 
intention to speed (i.e., the driver has control over the behaviour and, therefore, 
should be able to translate intention to speed into reality as a behaviour) (Fleiter, 
Lennon, & Watson, 2009b). However, the findings in relation to speeding and school 
zones suggest that speeding in such a context is more likely to be unintentional and 
largely due to driving mindlessly.  As such, mindless drivers are more likely to 
behave automatically, which would detract from them following through on their 
intentions. Mindless driving behaviour may also occur when the behaviour has been 
performed several times in the past and thus becomes habitual and is committed by 
an individual without conscious thought or full realisation. The present study 
therefore highlighted the possibility of link between habit and mindfulness to further 
explain intention and behaviour specifically in relation to speeding and compliance 
in school zones. 
 
In relation to the situational factors, the presence and absence of school children and 
other drivers speeding in school zones emerged as important situational factors that 
may influence drivers’ speed choice and behaviour. In particular, the findings 
indicated that drivers may be more likely to comply with the SZSL in the presence of 
school children and feel pressure to speed in the presence of other drivers’ speeding 
in this area. This findings was in line with previous studies (e.g., Haglund & Åberg, 
2000). Given that Study 1 informed the development of questionnaire in Study 2, this 
research program explored these situational factors in Study 2 using a 2 x 2 between 
group design to investigate the effect of presence and absence of school children and 
other drivers speeding in school zones on intention to comply with the SZSL.  
 
In conclusion, the findings of the present study provide insight into drivers’ speeding 
and compliance in school zones in terms of salient behavioural, normative, and 
control beliefs. The findings also highlight the role and interplay of mindfulness and 
habit in relation to speeding in school zones.  
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4.6 Chapter summary  
This chapter detailed the study design and methodology of qualitative study in 
Australia and Malaysia. This chapter also discussed the findings of Study 1a, 
elicitation of salient beliefs in Australia. Overall, the findings of Study 1a provided 
insight into drivers’ speeding behaviour in school zones and have identified salient 
behavioural, normative and control beliefs that were considered to be important 
factors that influence such behaviour. Additionally, it highlighted the role of habit, 
mindfulness and situational factors in relation to compliance behaviour in school 
zones. In conclusion, this chapter suggested that subsequent studies should focus on 
compliance rather than speeding. The next chapter of this dissertation discusses the 
findings of qualitative study in Malaysia (i.e., Study 1b). 
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Chapter 5: Study 1b: Qualitative study in Malaysia  
Chapter 5: Study 1b: Qualitative study in 
Malaysia 
5.1 Chapter introduction 
This brief chapter presents the findings of the qualitative studies in Malaysia.  
Study 1b focused on compliance with the school zones speed limit (SZSL) and 
enabled an in depth exploration of the beliefs relating to compliance with the SZSL. 
This change in focus reflected the findings from Study 1a in Australia in which it 
was found that participants were more comfortable discussing compliance with the 
SZSL rather than speeding in school zones.  
 
This chapter provides a summary of the key findings with aim of answering one of 
the four research questions consistent with Study 1a in Australia. In particular, the 
research question being addressed was: 
RQ 1: What are the factors that influence drivers’ intentions to comply and 
compliance with the SZSL?  
 
The research design and methodology for Study 1b were detailed in Chapter 4. The 
summary of overall findings is discussed at the end of this chapter. As mentioned in 
Chapter 4, there were two elicitation studies conducted in Malaysia (Study 1b and 
Study 1c). Study 1c is not reported here since it confirmed that there were no 
important differences between Australian and Malaysian participants that might have 
affected the findings of Study 1b. However, a brief summary of the findings of Study 
1c has been provided in Appendix E. 
 
5.2 Findings of Study 1b 
Throughout this section, to ensure the anonymity of the participants, supporting 
quotes are provided without identifying information (i.e., only a participant’s gender 
and an arbitrarily assigned group number according to the order in which the groups 
were conducted are reported). For example, F2, G1 refers to a female within group 
number 1. Findings will be discussed and presented according to the interview 
schedule mentioned in Chapter 4, namely with reference to behavioural, normative, 
and control beliefs that underpin the TPB constructs of attitude, subjective norm and 
100 
 
  
PBC. In addition, this study also explores questions relating to habit, mindfulness, 
and situational factors influencing drivers’ compliance. 
 
5.2.1 Participants 
A total of 13 undergraduate students from one of the region’s northern 
universities participated in Study 1b. Overall, the sample was relatively young with a 
mean age of 22.5 years (SD = 0.52). Only one of the participants was married and the 
same participant also had a child. The majority of the participants (eight) held both 
car and motorcycle licenses and nine had driving experience of more than four years. 
 
5.2.2 Drivers’ beliefs 
5.2.2.1 Advantages and disadvantages of compliance with SZSL 
Overall, there was general agreement that compliance with the SZSL was an 
acceptable and favoured behaviour. There was also agreement by all participants that 
there were several advantages of compliance with SZSL including reduction in 
crashes and the creation of a safe environment for road users especially school 
children. Most participants found it difficult to identify disadvantages of compliance 
with the SZSL:  
“Create safety for all.” (F1, G3) 
 “If everyone complied and one self-centred driver wants to go fast, it may 
cause further delay. No one will give way to people like that.” (F2, G2) 
 
5.2.2.2 Important people (or groups of people) approving and disapproving of 
compliance with the SZSL 
As compliance with the SZSL was largely seen as a desirable behaviour, most 
participants believed that most of their significant others would approve of them 
engaging in the behaviour. In particular, normative referents identified included their 
parents and family members:  
“My father will be asking, why are you speeding up? You are not going to 
chase anybody, are you?” (F1, G2). 
 
Besides family, a few participants also referred to their friends who accompany them 
in their car as important others who may influence their speed choice and this 
influence would include their compliance with the SZSL: 
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“If we took our parents with us, they usually have no comments if we comply 
with the speed limit, but, if we have friends as a passenger, they may ask us to speed 
up especially if there is no one around (presence of school children or other 
motorist) in the area.” (F1, G3) 
 
As expected, given the safety concern among the community, the participants 
admitted that it was difficult to think of anyone who would disapprove of their 
compliance behaviour. 
  
5.2.2.3 Barriers preventing and motivators encouraging compliance with the 
SZSL 
In relation to barriers preventing compliance with the SZSL, many participants 
reported that particular situational factors may influence their behaviour. Most of 
them believed that during the school holidays, and in the case of an emergency, they 
may not comply with the SZSL. Some of them admitted that they would be unlikely 
to feel guilty for their non compliance with speed limit if there were no school 
children visible in the school zones. This situation may occur when classes are in 
session and during school holidays. The visible presence of school children may 
influence drivers to comply with the SZSL by reminding them it is a school day. For 
instance: 
“For me normally, during the school day, there are a lot of people (school 
children and parents) around the school. So I will drive slowly (reduce 
speed).” (F1, G1).  
“Usually I’m not complying with the speed limit during school holidays. There 
is no reason to comply. There are no people (school children) around and no 
congestion.” (F2, G1). 
 
In addition, a few participants reasoned that they found it harder to comply with the 
SZSL in the situation where other road users were following them closely. The 
participants believed such behaviour put them under pressure which might lead them 
to increase their speed. For example: 
“When they (another driver) are very close and push us from behind, while 
waiting to overtake, we start to exceed the speed limit.” (M1, G3) 
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When asked about what makes it easier to comply with the SZSL, participants’ 
responses varied. Some of the participants identified engineering measures such as 
speed humps, while others referred to specific situational factors such as traffic 
congestion in school zones which force them to slow down and comply with the 
speed limit. Some of the participants believed the condition of the road, speed 
cameras or seeing a police officer or authority figure would also make them more 
likely to comply with the SZSL: 
“Sometime there were RTD (Road Transport Department) officer besides the 
road in the area. So people will drive slowly.” (M1, G3) 
“Rural road even though it is two lane, the road is narrow. So definitely, you 
need to drive slowly.” (F1, G3)  
 
5.2.2.4 Additional constructs of interest: Habit and mindfulness  
Most of the participants reported that due to the familiarity with the route and 
knowledge of the school schedule, they tended to drive slowly in school zones. 
However, for some of the participants, the definition of “slow” was not 30km/hr. For 
them 40km/hr to 60 km/hr was considered “slow” driving. This definition only refers 
to the time when classes are in session. During arrival and departure time, with a lot 
of school children and vehicles around the school zones, some of them reported that 
it was not possible to drive more than 40km/hr even if they wanted to. For instance: 
“On school days, I drive slowly because there are a lot of people around. It is 
dangerous to speed.” (F1, G1) 
 
The effect of familiarity of the route seemed to overlap with the tendency for drivers 
to drive mindlessly. Some drivers believed mindless driving occurred because they 
drove the same route many times and were familiar with the area: 
“Because I always drive the same road, I know where the traffic light is and 
automatically stop.” (F2, G2) 
Further, some of the participants believed that they may become mindless when 
driving for long distance: 
“If I travel a long distance like Kedah to KL (6 to 7 hours driving), I’m 
thinking a lot of things along the way.” (F2, G1) 
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A few drivers also reported that they may drive mindlessly because their car had an 
automatic rather than a manual transmission. As such, they felt comfortable just 
keeping their foot on the pedal without noticing they had already exceeded the speed 
limit.  Some participants stated that they may end up speeding in school zones 
without realising. These drivers further explained that the possibility of them 
speeding in this area increased if it was a main road and there were no school 
children in the school zones: 
“I noticed the school zones signboard but I did not comply. There was no 
reason to. No school children around. If there were, I would notice and reduce 
my speed.” (F1, G2)   
 
5.2.2.5 Situational factors: Scenario checking 
Driving is an action conducted in public and where interaction between 
individual driver and other road users occurs. Therefore, situational factors may 
influence a driver’s intention and behaviour and, in this particular case, the interest 
relates to their compliance with the SZSL. Several scenarios were devised and 
presented to the participants to understand further the factors influencing compliance 
with the SZSL. As noted in Chapter 4, the scenarios manipulated two independent 
variables (each with two levels); the presence and absence of school children and 
presence and absence of other drivers speeding in school zones. 
 
Responses were quite varied, and indicated some additional degrees of complexity. 
In relation to presence and absence of other drivers speeding in school zones, some 
participants reported that they may give way to speeding drivers who are following 
them closely if there is space for them to pull over. If there is no space to pull over, 
many of the participants believed they would follow the traffic flow and thus may 
not comply with the speed limit at that particular time (because other drivers are not 
complying). Other participants said that they prefer to maintain the speed they were 
already driving at that particular time: 
“Give way to the other driver, if possible.” (F1, G2) 
“I will maintain my speed (drive at 30km/hr) because students just arrive for 
their class. If the car behind me crashes into my car, I’m still believed I do the 
right thing.” (F2, G3) 
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The way participants responded to the scenarios changed if they were riding a 
motorcycle as opposed to driving a car6. Participants were asked to imagine they 
were riding a motorcycle and being followed closely by a car or another 
motorcyclist. In this particular situation, many participants believed they would give 
way to the following vehicle with some participants stating that it would be easier to 
give way if they were riding a motorcycle compared with driving a car:  
“When I ride motorcycle to pick up my brother, I just pull over. So we do not 
block his way (other motorcyclist).” (F1, G1). 
 
As the discussion continued, the researcher asked if the presence of school children 
would make any difference to their behaviour, in particular the presence of a crowd 
of school children versus the presence of one or two school children in school zones. 
All participants agreed that they would reduce their speed and comply with the speed 
limit during arrival and departure times and if there was a crowd of school children 
in a school zone. In contrast, if only one or two school children were present in the 
school zone, some participants felt they would just follow the traffic flow and thus 
not comply with SZSL if others were also not complying. These particular 
participants believed that they have control over the vehicle: 
“I drive more than 30km/hr because there are just one or two school children 
around. I know I can control my car.” (F2, G1) 
 
In addition, most participants also believed that the apparent age of school children 
would not influence their compliance behaviour. They argued that young children 
tend to dart out in front of a vehicle, while older children tended to cross the road 
dangerously without bothering to judge the speed of the approaching vehicle. 
Therefore, there is always risk when children are in a school zone: 
 
 
 
                                                 
 
6 For the first scenario, in relation to riding a motorcycle in school zones, participants answered 
spontaneously as they discussed and made a comparison between driving a car and riding a 
motorcycle in the school zones with such situation (Scenario 1). As such, to clarify the participants’ 
responses, researcher prompted discussion with further questions and asked the participants to 
imagine themselves in scenario 1 as a motorcycle rider rather than a car driver. 
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“They (school children) just different in age. Their behaviour all is similar. 
Yesterday, I picked up my brother from school (secondary school), school 
children just walked in front of my car. They know the car is moving but they 
just don’t care. They assume we will stop and give way for them to cross.”(F4, 
G1) 
 
 However, some participants also stated that it depends on the situation at that 
particular time and the level of the traffic congestion; the participants believed that if 
congestion was high they would drive slowly and may not reach 30km/hr. Further, In 
relation to traffic congestion in school zones, participants described the situation 
during arrival and departure time on a typical school day. In particular, participants 
reported that traffic congestion in school zones usually involved a range of vehicles 
and road users including pedestrians, school buses, car drivers, motorcyclists and 
cyclists. Thus, most of the participants said they definitely would slow their vehicle 
during those times of day. Some of the participants also expressed concern at 
dangerous motorcyclist behaviour which may increase the risk of crashes in this area. 
For example: 
“We need to drive slowly and carefully when there are a lot of motorcyclists 
around. They (the motorcyclists) always assume car drivers see them and give 
way. They don’t even care, just ride like they own the road.” (F3, G2). 
 
Besides the presence of school children, parents, and other road users (motorcyclists, 
car drivers, school buses) in the school zone, participants expressed concern about 
the presence of street vendors beside the road in school zones. They considered that 
these street vendors created additional risks for young school children (i.e., young 
children running across the street and possibly running from the vendors where they 
may not be visible to the motorists): 
“In front of a school in my area, there are people who sell ice cream. It creates 
chaos during departure time. Children run from nowhere to the stall. I need to 
drive really carefully and reduce my speed to 10km/hr.” (F2, G1). 
 
The vendors however, are not permanently located beside the road in school zones. 
They have mobile stalls and are only present in the school zones during departure 
time in the afternoon. 
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The findings relating to the scenarios highlighted the complex situation in the school 
zones that affect the drivers’ compliance with the SZSL. However, it should be noted 
that, among other influences, participants also reported that the presence and absence 
of school children and other drivers speeding in school zones would influence their 
speed choice. Therefore, this study provides support for the further impact of the 
presence and absence of school children and other drivers’ speeding in school zones 
and, thus, supports their inclusion as key situational factors in Study 2. 
 
5.3 Discussion  
This study sought to elicit beliefs which influence drivers’ compliance with the 
SZSL in Malaysia by utilising focus group discussions to provide relevant insight 
into RQ1: what are the factors that influence drivers’ intentions to comply and 
compliance with the SZSL?  
 
The findings revealed that, in general, compliance with the SZSL is perceived as a 
desirable and acceptable behaviour. In particular, people who themselves would 
comply with the SZSL believed that the consequences were positive and that 
compliance ensures the safety of school children. These findings are in accordance 
with those of Fleiter et al (2007), who found that drivers who always comply with 
the speed limit viewed speed limit compliance as necessary, as part of being mindful 
about the safety of themselves and others. These drivers also have greater concerns 
about the negative consequences of non-compliance such as crashes (Forward, 
2006).  
 
In relation to normative beliefs, drivers believed that others would approve of their 
compliance behaviour, specifically those who have a close relationship with them 
such as parents, family members and friends. This finding is not surprising given the 
community concern for child pedestrian safety, and is in line with the findings of 
Elliot et al. (2005) which indicated that family and friends influence drivers’ 
compliance behaviour. 
 
Control beliefs, or the ability of the drivers to comply with the speed limit also 
seemed to be an important factor in understanding compliance behaviour. 
Specifically, people believed that existing countermeasures in school zones, such as 
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speed humps and the presence of school children may make them more likely to 
comply with the SZSL. This finding suggests the visibility of the school zones may 
facilitate compliance. It also indicates the potential importance of mindfulness in this 
context.  
 
The study also revealed the important role of situational factors in drivers’ 
compliance with the SZSL. There is a degree of complexity in school zones, with 
road users and traffic conditions interacting with drivers’ beliefs, habit, mindfulness 
and response to other road users’ behaviour. In particular, although 30km/hr has been 
gazetted as the school zones’ speed limit, due to familiarity with the school zones, 
drivers tend to choose to drive “slowly” but albeit still over the limit rather than 
comply. These drivers believed that the way they drive is acceptable given that the 
school zone is congested during arrival and departure times. The familiarity of the 
route overlaps with the tendency of drivers to drive mindlessly such that they are 
unlikely to notice school zones’ signage. However, it is important to note that drivers 
were only inclined to speed mindlessly if they saw no or only a few school children 
in the school zones, similar to the findings of Ash and Saito (2007). Similarly, the 
current study indicated that the visibility of school children may contribute to driver 
awareness that they are approaching or driving through a school zone. Drivers 
believed that the presence of school children may make it easier for them to comply 
with the SZSL. As such, the current findings suggest Malaysian drivers may require 
visual cues to facilitate their compliance with the SZSL. 
  
In addition, the findings also indicated that presence and absence of other drivers’ 
speeding and the situation at that particular time may determine speed choice. People 
are more easily able to give way to other vehicles if there is space for them to pull 
over and if they were riding a motorcycle, which suggests the presence of other 
drivers may increase pressure on individual drivers, thus increase the likelihood that 
they will speed. However, due to the beliefs people hold towards ensuring safety of 
school children, they choose to give way to these drivers to allow them to overtake. 
This findings is in line with those of Fleiter, Lennon, and Watson (2010) who found 
that in relation to perceived pressure from other drivers who were speeding, some 
drivers tended to pull over to allow other drivers to overtake.  
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5.4 Chapter summary 
This brief chapter discussed the findings of Study 1b, elicitation of salient 
beliefs in Malaysia. This chapter also provided insight into drivers’ compliance in 
school zones and in particular, identified salient behavioural, normative, and control 
beliefs. Additionally, it highlighted the role of habit, mindfulness, and situational 
factors in relation to compliance behaviour in school zones. As with Study 1a 
(qualitative study in Australia), the findings of Study 1b were used to inform 
development of items and scenarios in the quantitative study, Study 2.  
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Chapter 6: Study 2 methodology and results of 
Study 2a: Quantitative study in 
Australia 
6.1 Chapter introduction 
This chapter describes Study 2 of the research program and the results of Study 
2a in Australia. Study 2 examined the psychosocial variables which are associated 
with compliance with the SZSL in Australia and Malaysia. More specifically, the 
influence of attitude, subjective norm, perceived behavioural control (PBC), habit, 
and mindfulness on individuals’ intended and (self-reported) actual compliance was 
explored. This study also explored the role of habit and mindfulness in the intention-
behaviour relationship, identified drivers’ critical beliefs, and explored the effect of 
situational factors, on drivers’ intention to comply with the SZSL. The focus of 
Study 2 is to address three of the research questions mentioned in Chapter 3: 
RQ 1: What are the psychosocial factors which influence drivers’ intended and 
actual compliance with the SZSL?  
RQ 3: To what extent do habit and mindfulness influence drivers’ intended and 
actual compliance with the SZSL?  
RQ 4: How do situational factors influence drivers’ intention to comply with the 
SZSL? 
 
In order to explore these questions, the following six hypotheses were tested. 
H1  The standard TPB variables will significantly and positively predict intention to 
comply and actual compliance with the SZSL in Australia and Malaysia, such 
that more favourable attitudes, subjective norms and PBC will predict an 
increased intention to comply, and higher levels of intention and PBC will 
predict compliance with the SZSL. 
As previous TPB related research indicated that the standard TPB variables of 
attitude, subjective norm and PBC were significant predictors of intentions relating 
to a range of road safety-related behaviours, including compliance with the speed 
limit (Elliott & Armitage, 2003; Elliott, et al., 2007a; Warner, et al., 2009), it is 
  
  
hypothesised that the standard TPB variables will significantly predict intentions 
with the SZSL in this study. 
H2 Habit and mindfulness will contribute additional explanatory value, such that 
higher scores on mindfulness and habit of compliance will predict an increased 
intention to comply with the SZSL, over and above the standard TPB 
constructs. 
Previous studies examining compliance demonstrated that the TPB can be used as a 
frame of reference to predict drivers’ intention to comply with the speed limit as well 
as actual compliance. However, despite the success of the TPB in explaining 
behaviour, 15% to 52% of the variance in intention and 33% to 68% of variance in 
compliance has remained unexplained (Elliott & Armitage, 2003; Elliott, et al., 
2007a; Warner, et al., 2009). According to the literature reviewed in Chapter 3, 
evidence has highlighted the possibility that mindfulness and habit may influence 
intended and actual compliance with the SZSL (Demick, 2000; Ouellette & Wood, 
1998). That is, drivers who have repeated exposure to a particular road may 
experience the phenomenon of driving automatically, without awareness, or mindless 
driving (Charlton & Starkey, 2012). This hypothesis was also informed by the 
findings from this program of research, namely focus group discussions (i.e., Study 
1a and 1b). Findings from the qualitative studies indicated that drivers’ failure to 
comply with the SZSL could be attributed to mindless driving. One of the reasons for 
mindless driving was identified as an individual’s repeated exposure to a particular 
road which, in the long term, led to the development of a driving habit. However, 
habit was also one of the factors which facilitated drivers’ compliance with the 
SZSL. In particular, the familiarity of the route and unvarying setting may encourage 
the habit of compliance with the SZSL. Therefore, with the inclusion of habit and 
mindfulness, it is hypothesized that the extended TPB will explain more variance in 
intention to comply with the SZSL. 
 
 
 
 
  
  
H3 Habit and mindfulness moderate the intention-behaviour relationship, such 
that greater habit and mindfulness will strengthen intention, thus leading to 
compliance behaviour. 
Previous research has indicated that the construct of mindfulness includes a number 
of features that may facilitate a strong(er) link between intention and behaviour 
(Chatzisarantis & Hagger, 2007). These features include helping individuals to 
perform their intentions by strengthening the ability for self control, specifically, the 
ability to stay focused on the fulfilment of plans and control counter intentional 
thoughts that often prevent people from following through their intention (Orbell, 
2003). In relation to habit, Chatzisarantis and Hagger (2007) argued that people 
without a habit need to initiate, plan and have a strong intention to perform the 
intended behaviour in comparison with those who have developed a habit. Thus, in 
relation to drivers’ compliance with the SZSL, it is posited that mindfulness and a 
habit of compliance with the SZSL may moderate the intention-behaviour 
relationship. 
 
Further hypotheses to be explored in Studies 2a and 2b were related to situational 
factors and were as follows: 
H4 The presence of school children in school zones will be associated with greater 
intention to comply with the SZSL. Specifically, there will be a main effect 
relating to school children such that the presence of school children in the 
school zone area will be associated with higher intention to comply. 
H5 The presence of other drivers speeding in school zones will be associated with 
lack of compliance with the SZSL. In particular, there will be a main of effect 
of other drivers’ speeding such that the presence of other drivers’ speeding in 
the school zone area will be associated with less intention to comply. 
H6 There will be an interaction between school children and other drivers 
speeding in school zones, such that the absence of other drivers speeding 
together with the presence of school children will result in higher intention to 
comply than any other combination of these variables. 
 
 
  
  
Empirical evidence reviewed in Chapter 3 indicated that other road users’ behaviour 
does impact upon an individual drivers’ speed choice (e.g., Aberg, 1999; Haglund & 
Åberg, 2000; Yinon & Levian, 1995). The review also identified the behaviour of 
vulnerable road users (pedestrian) may increase drivers’ compliance with the speed 
limit while the presence of other drivers violating traffic rules may pressure drivers 
to violate and not comply with the speed limit (Aberg, 1999; Haglund & Åberg, 
2000; Yinon & Levian, 1995). These hypotheses were also informed by the findings 
from the focus group discussions (i.e., Study 1) which indicated that drivers’ 
behaviour in school zones may be influenced by these two factors.  
The results of Study 2a (Australian study) are presented in the current chapter while 
those of Study 2b (Malaysian study) are reported in the next chapter, Chapter 7. 
Overall, this study offers a comprehensive theoretical-based investigation of drivers’ 
reported compliance with the SZSL with a view to providing new insights into driver 
behaviour and a greater understanding of the psychosocial factors that influence such 
behaviour. 
 
6.2 Research design and methodology  
6.2.1 Rationale of online survey 
Participation in Study 2 required the completion of a self-report online survey. 
Online surveys have become more popular in recent years and, potentially, such 
surveys allow for a greater numbers of participants,  given that they only require the 
participant to have access to the internet (Peeta & Ramos, 2006). Further, other 
evidence suggests that online surveys may be  advantageous in reducing research 
costs and facilitating faster response times, as well as potentially increasing response 
rates (Jansen, Corley, & Jansen, 2007). These benefits are due to online surveys 
being convenient for participants in terms of freedom to partake at their own pace 
(Kongsved, Basnov, Holm-Christensen, & Hjollund, 2007). 
 
To participate in Study 2a and Study 2b, participants needed access to the internet. In 
Australia, in 2008, 72% of households had access to the internet, with 76% of users 
located in urban areas (Pink, 2009). In Malaysia, in 2012, 63.8% of households had 
access to the internet, with 89.7% of these in urban areas (Malaysian 
Communications and Multimedia Commission, 2012). As such, it is acknowledged 
  
  
that participants were likely to be well-educated, urban, employed, and 
technologically sophisticated (Peeta & Ramos, 2006). In relation to driver behaviour 
studies, Lewis, Watson, and White (2009) indicated that internet samples of drivers 
were more diverse and may better represent the general population than university 
student samples of drivers. In particular, their internet sample appeared to be more 
diverse in relation to age and provided a more equitable representation of males and 
females in comparison with a university student sample.  
 
6.2.2 Study design 
A prospective cross sectional survey design was utilised, which featured a 2 x 2 
between groups design, involving four scenarios in Australia and Malaysia. All 
participants first received questions regarding general compliance with the SZSL, 
designed to act as a baseline condition (see Figure 6-1 and Figure 6-2). These 
questions included measures of all the TPB constructs, as well as habit and 
mindfulness, and are referred to below, collectively as the “general compliance” 
component of the survey.  In addition to the general compliance questions, 
participants were randomly allocated to one of four scenario conditions, with the 
relevant questions. 
 
As noted earlier, Study 2 had two phases. The Time 1 questionnaire was intended to 
examine intention to comply with the SZSL, while the Time 2 questionnaire assessed 
behaviour four weeks later.  Specifically, at Time 1, participants completed 
questionnaires designed to measure the TPB variables, with the inclusion of 
additional variables (i.e., mindfulness and habit) in relation to intended compliance 
with the SZSL over the next month. At Time 2, four weeks after the participants 
submitted the Time 1 questionnaire, participants’ self-reported compliance with the 
SZSL over the past four weeks was assessed.  
 
In order to assess intended behaviour as well as actual behaviour, Study 2 consisted 
of two phases of cross-sectional surveys (Francis et al., 2004). Assessing behaviour 
at a subsequent time point to when intentions are collected addressed a 
methodological concern; common method variance (CMV) (Warner & Aberg, 2006). 
CMV may create false internal consistency and threaten the validity of the 
conclusions about the relationships between measures (Podsakoff, MacKenzie, Lee, 
  
  
& Podsakoff, 2003). As such, collecting behavioural response at a subsequent point 
in time from the TPB standard constructs (i.e., attitude, subjective norm and PBC) 
and intentions was an important component of this study design to address CMV as 
well as to offer a more objective outcome measure of on road behaviour, albeit self 
report.  
 
 
Independent variables. In addition to the TPB-based independent variables of 
attitude, subjective norm, and PBC, the additional variables in this study were habit 
and mindfulness. As mentioned in the literature, both habit and mindfulness may 
influence driver behaviour (Charlton & Starkey, 2011; De Pelsmacker & Janssens, 
2007). In addition, demographic questions, such as participants’ gender, age, marital 
status, and driving experience were assessed. These demographic variables were 
measured for descriptive and control purposes. 
  
Dependent variables. The dependent variables were intention to engage in 
compliance with the SZSL, and actual compliance. Actual compliance was measured 
four weeks later after participants completed the Time 1 survey. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6-1 Study 2a (Australian study) research design 
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6.2.3 Questionnaire  
Within the Time 1 questionnaire, Section 1 consisted of the demographic 
questions (e.g., age, gender). Section 2 comprised the beliefs about compliance with 
the SZSL that were elicited in Study 1 as well as the direct measures for the TPB 
variables (i.e., attitude, subjective norm, and PBC). Section 2 also consisted of the 
measures of habit, mindfulness, as well as the measures of intention to comply with 
the SZSL. Unless otherwise stated, all TPB related items were assessed using a 7 
Likert-point scale, where high scores indicated more of the given constructs. The 
reliability of the TPB measures (i.e., attitude, subjective norm, PBC, intention), habit, 
and mindfulness are presented in Table 6-1 (according to Cronbach’s Alpha). 
 
Table 6-1 The mean, standard deviation and Cronbach’s α for Study 2a in Australia 
and Study 2b in Malaysia. 
 No. 
of 
items 
Range 
Study 2a 
Australian Study 
Study 2b 
Malaysian study 
Mean SD Cronbach’s 
α 
Mean SD Cronbach’s 
α 
Attitude 5 1-7 6.42 .89 .88 6.26 1.22 .96 
Subjective 
norm 
3 1-7 6.28 1.03 .90 5.48 1.31 .81 
PBC 3 1-7 6.29 1.04 .84 5.57 1.26 .73 
Habit 12 1-7 4.96 1.44 .95 4.52 1.36 .92 
Mindfulness 15 1-6 4.35 .82 .91 3.94 .89 .91 
Intention 4 1-5 4.68 .58 .88 4.07 .89 .92 
Figure 6-2 Study 2b (Malaysian study) research design
  
  
 
Of note, from the outset, in the questionnaire, consistent with TACT principle of the 
TPB to enhance explanatory and predictive capacity, Australian participants were 
provided with the following definition of compliance with the SZSL: “any occasion 
where you are travelling at or below the speed limit of 40km/hr in a school zone and 
during the school zone’s time period on a school day (i.e., the school zone is 
operating)”. For the Malaysian study, the following definition was provided to the 
participants: “any occasion where you are travelling at or below the speed limit of 
30km/hr in a school zone on a school day (i.e., when school is in session, before 
classes start and after school sessions finish)”.  
 
 
Compliance behaviour 
At Time 2, participants completed two items to measure their frequency of driving 
through a school zone, as well as the extent to which they had complied with the 
SZSL in the past month. The first item was:  
“In the previous month, on a typical driving day that was a school day, please 
estimate how many times you drove through a school zone when it was 
operating.”  
It was a closed ended question with four response options of none, one to two times, 
three to five times, and more than five times. This question served as a screening 
question, where those who answered none were removed from the subsequent 
analysis. 
 
The second question was:  
“In the previous month, when driving through a school zone that was 
operating, how often do you think you have complied with the speed limit of 
40km/hr (i.e., driven at or below 40km/hr)”.  
The item was measured by using a 6-point scale ranging from 1 (never) to 6 
(always). The behaviour question was recoded to a dichotomous item. Specifically, 
the data were coded in such way that responses of “always” and “very frequently” 
(i.e., 6 and 5) for compliance were considered as “compliance”, whereas other 
responses were considered as non compliance. Participants’ Time 1 and Time 2 
questionnaires were matched using a unique code that the participants created. Only 
  
  
the matched participants’ responses were used in the analysis based on prediction of 
behaviour. 
 
Intention 
There were four items used to measure intention to comply with the speed limit in 
school zones in the next month. Each item was rated on a 5-point scale. The four 
items were: “To what extent do you plan to comply with the speed limit in school 
zones in the next month?” (1-not at all/ 5-definitely will), “How willing would you 
be to comply with the speed limit in school zones in the next month?” (1-not at all/ 5-
very willing), “Do you intend to comply with the speed limit in school zones in the 
next month?” (1-definitely will not/ 5-definitely will), and “How likely is it that you 
will comply with the speed limit in school zones in the next month?” (1-very 
unlikely/ 5-very likely). The mean of the items served as the measure of intention. 
 
Attitude 
Attitude towards compliance with the SZSL was assessed using semantic differential 
scales. Participants were presented with the sentence, “For me, to comply with the 
speed limit in school zones in the next month would be”, followed by five pairs of 
adjectives rated on a 7-point scale: 7-safe/ 1-unsafe, wise/unwise, positive/negative, 
favourable/unfavourable and satisfying/unsatisfying. The five attitude items were 
reverse coded in order to make those items comparable to the other items. The mean 
of these items was calculated and used as a measure of attitude.  
  
Subjective norm  
A measure of subjective norm was obtained by calculating the mean of the following 
three items which were rated on a 7-point scale ranging from 1 (strongly disagree) to 
7 (strongly agree).: “Most people who are important to me would think that I should 
comply with the speed limit in school zones”; “Most people whose opinions I value 
would approve of me complying with the speed limit in school zones”; and “Many 
people who are important to me would like me to comply with the speed limit in 
school zones.” 
 
 
 
  
  
Perceived behavioural control (PBC) 
PBC was measured by three items which were rated on a 7-point scale ranging from 
1 (strongly disagree) to 7 (strongly agree). The items were, “I am confident that, if I 
wanted to, I could comply with the speed limit in school zones”; “It would be easy 
for me to comply with the speed limit in school zones”; and “I have complete control 
over whether I comply with the speed limit in school zones.” The means of these 
three items were used as a measure of PBC. 
 
Habit 
Habit was measured using the 12 items of the Self Report Habit Index (SRHI) 
designed by Verplanken and Orbell (2003) Participants were provided with the 
following statement: “Complying with the speed limit in school zones when it is 
operating is something that...:” followed by 12 response items, and each item was 
rated by participants using a 7 point scale ranging from 1 (strongly agree) to 7 
(strongly disagree). Examples of the response items are: “I do frequently” and “I do 
automatically” (refer to F for the full questionnaire). The 12 items were reverse 
coded in order to make them comparable to other items in terms of hypothesised 
relationship with intention and behaviour. The high scores represented a high habit of 
compliance with the SZSL. Studies have reported high alpha reliability with 
Cronbach’s alpha ranging from .82 to .96 (De Bruijn, et al., 2007; Honkanen, et al., 
2005; Orbell & Verplanken, 2010).  
 
Mindfulness 
Mindfulness was measured using the 15 item Mindfulness Awareness Attention 
Scale (MAAS) (Brown & Ryan, 2003). For example, “I drive places on ‘automatic 
pilot’ and then wonder why I went there”. Responses indicate frequency of 
mindfulness on a Likert-type scale ranging from 1 (almost always) to 6 (almost 
never). Higher scores indicate the individual is a more mindful person. MAAS has 
been found to have high reliability with Cronbach’s alpha ranging from .80 to .89 (K. 
W. Brown, West, Loverich, & Biegel, 2011; James MacKillop & Emily J Anderson, 
2007; Van Dam, Earleywine, & Borders, 2010). 
 
 
  
  
In relation to behavioural, normative beliefs, and control beliefs examined, given the 
intended used of the items in the current study, these beliefs were assessed 
individually according to von Haeften’s (2001) method. Examples of the belief items 
are presented in Table 6.2. The complete list of belief items was presented in 
Appendix G.  
 
Table 6-2 Examples of the TPB beliefs based items in Study 2 
Variables No of items Examples 
Behavioural 5 “I would be helping to keep the school children safe”. 
Normative 7 “How likely is it that each of the following people, or groups of 
people, would think that you should comply with the speed limit in 
school zones in the next month?” Answer: My parent 
Control 17 “Needing to be somewhere urgently”.  
“Seeing a police vehicle or police officer”. 
 
 
Scenario-based questions 
In order to assess the effect of situational factors on individual’s intended compliance 
with the SZSL, the final section in the Time 1 questionnaire (Section 3) required 
participants to report intention as well as report their attitude, subjective norm and 
PBC in accordance with one of the four standardised, hypothetical scenarios of 
driving in school zones. As mentioned earlier, previous studies have shown that other 
road users’ behaviour may influence an individual driver’s behaviour (J. Fleiter, et 
al., 2010; Haglund & Åberg, 2000; Yinon & Levian, 1995). Thus, in the current 
study, the scenario manipulated presence or absence of school children in school 
zones and presence or absence (i.e., driving alone) of non compliant (speeding) 
drivers. The four scenarios created by this 2 x 2 design are outlined in Table 6-1, 
Table 6-2 and Table 6.5. Each scenario was written in the second person singular to 
encourage the participant to imagine himself or herself in the situation described. The 
aim was to use lay language with sufficient detail to give participants a clear image 
of the scene (see Table 6.5 for summary of scenarios). Participants were randomly 
allocated one of the four scenarios followed by the relevant questions.  
 
  
  
Table 6-2 Summary of scenarios from Section 3 of the questionnaire 
Other road users’ behaviour Presence of other drivers 
speeding 
Absence of other drivers 
speeding 
Presence of school children  Scenario A 
 
Scenario B 
Absence of school children Scenario C 
 
Scenario D 
Note: Dependent variable is intention to comply with the SZSL. 
 
Table 6-3 SZSL compliance scenarios in Study 2a (Australian study) (scenario 
manipulations bolded)  
Condition Scenario 
General 
compliance 
Any occasion where you are travelling at or below the speed limit of 40km/hr in a 
school zone and during the school zone’s time period on a school day (i.e., the school 
zone is operating). 
 
Scenario A It is a school day. You are driving alone through a school zone. The time is 8.30am on 
a fine and dry day. The road has a 40km/h speed limit and you are travelling at 
40km/h. You drive this route every day at this time. A car approaches you from behind 
and is travelling at a higher speed (e.g., 60km/hr) as it catches up to you quickly. It 
also appears that the cars travelling the other way are travelling faster than 40km/hr. 
You see that there are also school children walking on the footpath and near the 
roadside within the school zone. 
 
Scenario B It is a school day. You are driving alone through a school zone. The time is 8.30am on 
a fine and dry day. The road has a 40km/h speed limit and you are travelling at 
40km/h. You drive this route every day at this time. There are no other vehicles on the 
road. But, you can see there are school children walking on the footpath and near 
the roadside within the school zone. 
 
Scenario C It is a school day. You are driving alone through a school zone. The time is 8.30am on 
a fine and dry day. The road has a 40km/h speed limit and you are travelling at 
40km/h. You drive this route every day at this time. A car approaches you from behind 
and is travelling at a higher speed (e.g., 60km/hr) as it catches up to you quickly. It 
appears also that the cars travelling the other way are also travelling faster than 
40km/hr. You do not see any school children walking within the school zone. 
 
Scenario D It is a school day. You are driving alone through a school zone. The time is 8.30am on 
a fine and dry day. The road has a 40km/h speed limit and you are travelling at 
40km/h. You drive this route every day at this time. There are no other vehicles on the 
road and you do not see any school children within the school zone. 
 
 
 
 
  
  
Table 6-4 SZSL compliance scenarios in Study 2b (Malaysian study) (scenario 
manipulations bolded) 
Condition Scenario 
General 
compliance 
Any occasion where you are travelling at or below the speed limit of 30km/hr in a 
school zone on a school day (i.e., when school is in session, before classes start and 
after school sessions finish). 
Scenario A It is a school day. You are driving alone through a school zone. The time is 7.00am 
on a fine and dry day. The road has a 30km/h speed limit and you are travelling 
about 30km/hr. You drive this route everyday at this time. A car approaches you 
from behind and is travelling at a higher speed (e.g., 60km/hr) as it catches up to 
you quickly. It also appears that the cars travelling the other way are travelling 
faster than 30km/hr. You see that there are also students walking on the footpath 
and near the roadside within the school zone. 
Scenario B It is a school day. You are driving alone through a school zone. The time is 7.00am 
on a fine and dry day. The road has a 30km/h speed limit and you are travelling 
about 30km/hr. You drive this route everyday at this time. There are no other 
vehicles on the road. But, you can see there are school children walking on the 
footpath and near the roadside within the school zone. 
Scenario C It is a school day. You are driving alone through a school zone. The time is 7.00am 
on a fine and dry day. The road has a 30km/h speed limit and you are travelling 
about 30km/hr. You drive this route everyday at this time. A car approaches you 
from behind and is travelling at a higher speed (e.g., 60km/hr) as it catches up to 
you quickly. It appears also that the cars travelling the other way are also 
travelling faster than 30km/hr. You do not see any school children walking 
within the school zone. 
Scenario D It is a school day. You are driving alone through a school zone. The time is 7.00am 
on a fine and dry day. The road has a 30km/h speed limit and you are travelling 
about 30km/hr. You drive this route everyday at this time. There are no other 
vehicles on the road and you do not see any school children within the school 
zone. 
 
 
6.2.4 Procedure 
Once ethical clearance was provided (QUT Ref. No: 1100001062), and the 
Economic Planning Unit, Prime Minister’s Department, Malaysia (Ref. No: UPE: 
40/200/19/2639) (see Appendix C), the survey was piloted (Study 2a: N=5 and Study 
2b: N=7) and minor amendments were made on the basis of the feedback received. 
The final version of the survey was then launched and advertised in April 2012. In 
Australia, an invitation email was sent to members of a panel of Queensland 
households (CARRS-Q’s InSPiRs panel) and invitations were posted on social 
networking sites and included a link to the survey. This panel consists of road users 
from a range of ages, driving experiences, education and occupations. In addition, 
  
  
the survey link was advertised in electronic and print media. In Malaysia, an 
invitation email explaining the study was sent to prospective participants (i.e., staff 
and students of a Kedah university) and included a link to the survey. The researcher 
also posted invitations on social networking sites. The social networking technique 
was employed to increase the number of participants in Australia and Malaysia.  In 
addition, research assistants were appointed to assist in data collection by distributing 
paper copies of the questionnaire in Malaysia. This method was employed to 
improve sample size. For the Malaysian study, the questionnaire was translated into 
the Malay language by a professional translator. Care was taken to ensure the 
accuracy and validity of the translation.  
 
6.2.5 Some necessary differences between questionnaire items in Australia and 
Malaysia  
Given some of the differences in relation to school zones in Australia and 
Malaysia (see Chapter 2), complying with the SZSL in Malaysia referred to any 
occasion where the drivers were travelling at or below the speed limit of 30km/hr in 
a school zone on a school day (i.e., when school is in session, before classes start and 
after school sessions finish). Thus, the all the questions in the Malaysian survey 
reflect the 30km/hr speed limit. 
 
Second, there were several additional demographic questions in the Malaysian 
survey with regard to the license type which the participants held. For example, the 
participants were asked to indicate their class of license (motorcycle, car or other 
vehicle driving license). This addition was informed by Study 1b. The finding of 
Study 1b indicated that there was a possibility that motorcycle riders who have both 
car and motorcycle driving licenses and have experienced driving both vehicles 
might respond differently to questions about driving in school zones (for example, 
participants reported readily pulling over when riding a motorcycle if they were 
being tailgated by other road users (see Section 5.2.2.5)).  
 
 
 
 
  
  
In relation to the scenario questions, the description of the scenario reflected the 
Malaysian school zones during a school day and speed limit of 30km/hr as shown in 
the following example: 
It is a school day. You are driving alone through a school zone. The time is 
7.00am on a fine and dry day. The road has a 30km/h speed limit and you are 
travelling about 30km/hr. You drive this route everyday at this time. A car 
approaches you from behind and is travelling at a higher speed (e.g., 60km/hr) 
as it catches up to you quickly. It also appears that the cars travelling the other 
way are travelling faster than 30km/hr. You see that there are also students 
walking on the footpath and near the roadside within the school zone. 
 
Fourth, an additional data collection method was employed to increase the number of 
participants in Malaysia. A pencil and paper survey was conducted after the online 
survey failed to meet the target number of participants. The survey forms were 
distributed to participants through a colleague (hereafter referred as the 
representative) with trained research assistants assisting in this process. Using this 
technique and due to time, cost and administration issues, participants were gathered 
from one university in Kedah. All completed surveys were posted to the researcher 
by the representative after three months of data collection.  
 
Despite these efforts, there was a very low response to the follow-up survey in 
Malaysia (Time 2: self-report behaviour): out of 210 participants in the Time 1 
survey, only 24 drivers participated in the Time 2 survey. Therefore, Time 2 survey 
data were not further analysed. Thus, for the Malaysian study, this dissertation 
reports only on individuals’ intention to comply with the SZSL. The belief and 
scenario based analyses which were drawn from the Time 1 survey were able to be 
conducted and are also reported in Chapter 7.  
 
 
 
 
  
  
6.2.6 Data analysis 
Bivariate correlations were used for an initial assessment of the strength and 
nature of the relationships between all the independent and dependent variables. 
Hierarchical multiple regression was utilised to examine the predictors of intention to 
comply with the SZSL. Hierarchical logistic regression was employed to assess the 
relative contribution of the TPB variables to compliance. The MODPROBE macro 
written by Hayes and Matthes (2009) was used to assess the moderating effects of 
habit and mindfulness on the intention-behaviour relationship. Additionally, the 
PROCESS macro written by Hayes (2013) was used to analyse moderating effect of 
mindfulness on intention-behaviour relationship when controlling for habit. Multiple 
regression following Von Haeften and colleagues’ (2001) guidelines was employed 
in order to identify the critical beliefs underpinning drivers’ compliance with the 
SZSL. A 2 x 2 between groups ANOVA was conducted to examine the effect of 
school children (presence versus absence) and other drivers (presence versus 
absence) on intention to comply with the SZSL. The details of all the statistical 
analyses are presented in Section 6.3.1. 
 
6.2.7 Summary of Study 2 
Study 2 was informed by Study 1, and has the advantage of being a prospective 
TPB design that includes a follow-up (self-reported) measure of behaviour such that 
it enabled the examination of the intention-behaviour relationship as well as the 
investigation of the role of habit and mindfulness in moderating this relationship. In 
addition, drivers’ beliefs were assessed to identify critical beliefs that influence 
drivers’ intention to comply, such that these results may inform future interventions. 
Four standard, hypothetical scenarios were devised and randomly presented to the 
participants to examine the effect of situational factors on driver intention to comply 
with the SZSL. Overall, Study 2 was designed to address three research questions 
and the six hypotheses stated earlier (Section 6.1). The results of Study 2a in 
Australia are presented in the current chapter while Study 2b in Malaysia is reported 
in Chapter 7. 
 
  
  
6.3 Study 2a results 
6.3.1 Statistical analysis 
All data were analysed using the Statistical Package for the Social Sciences 
(SPSS) Version 17.0. 
 
Missing data 
Prior to analysis, data were screened for accuracy of entry and missing values and the 
assumptions of multivariate analysis. As such, visual inspection of the data and 
Missing Values Analysis using SPSS were conducted. For Time 1 data, from 202 
questionnaires, n=2 cases were removed from analyses because they were missing 
more than 80% of total responses and were, therefore, deemed to be inadequate 
sources of information. Beyond these cases, within the overall data set, there were 
small amounts of missing data which consisted of individual items that had not been 
answered. For some items, there were 3.5% missing responses. Little’s MCAR test 
was performed for the remaining 200 questionnaires and the result was not 
significant (χ² =5656.235, df =5761, p = .835). This result indicated that the data 
were missing completely at random (MCAR). Hence, subsequent analyses were run 
using listwise deletion of cases (Graham, 2009).  
 
Assumptions of multivariate analysis 
Tests to check the assumptions of multivariate analysis were conducted. Six cases 
were identified through Mahalanobis distance as multivariate outliers with p< .001 
(i.e., ² (5) = 20.515, Tabachnick & Fidell, 2007, p. 99). One of the study’s main 
analyses, the regression model of key predictors of intentions, was run with and 
without the outliers. The results showed that there were similarities in the patterns of 
results (i.e., no influence on the regression results). Thus, all six multivariate outliers 
were retained for analysis (Hair, Anderson, Tatham, & Black, 1998, p. 184). In 
relation to the assumption of normality, all of the key predictors and outcome 
variables (i.e., attitude, subjective norm, PBC, habit, mindfulness, and intention) 
were normally distributed with the exception of intention which was non-normally 
distributed; skewness of -3.18 (SE = .172) and kurtosis of 15.17 (SE = .342). The 
mean score of the intention to comply with the SZSL measure was 4.67 with a 
standard deviation of .58. However, the result was expected given that compliance 
with the SZSL was a socially desirable behaviour. To improve pairwise linearity and 
  
  
to reduce the extreme skewness and kurtosis, transformations of the data were 
performed (i.e., reflect square root, reflect logarithm, and reflect inverse) as 
suggested by Tabachnick and Fidell (2007, p. 80). Basic regression analysis was 
performed using the different versions of transformed data. Similar results were 
found for the transformed (all versions) and the original (non-transformed) data. 
Thus, as recommended by others (Tabachnick & Fidell, 2007, p. 127) the decision 
was made to retain the original (non-transformed) data, based on 200 cases, for all 
subsequent analyses.  
 
Statistical power 
To ensure sufficient power for the regression analysis, Tabachnick and Fidell (2007) 
recommend that N ≥ 50 + 8m (where m is the number of predictors) to test regression 
and N ≥104 + m for testing individual predictors in order to detect a medium effect-
size with a significance level of .05 and 80% power. As such, in this study, in order 
to ensure sufficient statistical power, the minimum sample size required was 109 
cases and 110 cases for the intention and behaviour based analysis, respectively. 
After the cleaning and screening processes, the sample sizes which were to be 
retained for the regression analyses were considered sufficient in terms of statistical 
power, i.e.  N = 200 and N = 118 for the hierarchical regression and logistic 
regression analyses predicting intention and behaviour, respectively.  
 
Validity and reliability 
In order to test scale internal reliability, Cronbach’s α coefficient was calculated for 
each of the self-reported scales used for the TPB direct measures and the additional 
variables (i.e., habit and mindfulness). As mentioned before, the Cronbach’s alpha 
for each scale was high (α = 0.80 or higher), suggesting that all measures were 
internally reliable.  
 
 
 
 
 
 
  
  
Behaviour analysis 
As noted previously, only the matched participants’ responses were used in the 
behaviour analysis. Of the participants who completed the Time 1 questionnaire, 132 
completed the follow-up questionnaire at Time 2. However, n=3 of them did not 
have a unique code (i.e., Time 1 unique code and Time 2 unique code), thus leaving 
129 (64%) completed questionnaire for the analysis. After data screening and 
cleaning, only 118 questionnaires were used in the subsequent analysis predicting 
behaviour. 
 
6.3.2 The participants  
Table 6-5 Demographic characteristics of participants for Time 1 and Time 2 surveys 
Item Time 1 
n=200 
Time 2 
n=118 
Significance level 
 Frequency (%) Frequency (%)  
Gender      
 Male 
Female 
88 
111 
44 
56 
55 
63 
46.6 
52.4 2(df1) = 1.51, p= .22, ᵠ = -.09 
Age    
        < 25 years 
        25– 35 years 
        >35 years 
18 
53 
127 
9.1 
26.8 
64.1 
8 
30 
80 
6.7 
25.4 
67.8 
2(df2) = 4.41, p= .11, ᵠc = .15 
Relationship status      
 Married/ de 
Facto 
Single 
Divorced/ 
Separated 
Widowed 
133 
44 
16 
7 
66.5 
22 
8 
3.5 
78 
25 
10 
5 
66.1 
21.2 
8.5 
4.2 
 
Years of driving experience   
        ≤10 years 
       11-20 years 
       21-30 years 
       ≥ 31 years 
44 
33 
41 
82 
22 
16.5 
20.5 
41 
16 
18 
24 
60 
13.5 
15.3 
20.3 
50.8 
 
 
 
Table 6.6 shows that, of 200 participants at Time 1, 55% were female and 44% were 
male, with two participants not disclosing their gender (i.e., 1%).  The majority of the 
participants were aged 25 years and above (90.9 %). In terms of marital status, 67% 
of the participants were married, 22% were single, 8% were divorced or separated 
and 3.5% were widowed. The majority of the participants had driving experience of 
11 years or more (78%). 
  
  
At Time 2, 52.5% of the participants were female, and 46.6% were male with one of 
the participants not disclosing their gender (i.e., 0.8%). The majority of the 
participants who responded to the Time 2 survey were aged 25 years and above (93.2 
%). In terms of marital status, 66.1% of the participants were married, 21.2% were 
single, 8.5% were divorced or separated and 4.2% were widowed. Similar to Time 1, 
the majority of the participants had driving experience of 11 years or more (86.4%). 
 
The percentages contained in Table 6.6 reveal that the pattern of the participation in 
the two phases of data collection was similar. There were no significant differences 
between the two samples (Time 1 and Time 2) based on gender (2(df1) = 1.51, p= 
.22, φ = -.09) and age (2(df2) = 4.41, p= .11, φ = .15). 
 
6.3.3 Predictors of intention to comply with SZSL 
Table 6-6 Bivariate correlations between TPB variables, habit, mindfulness, and 
intention 
Variables No of 
items 
Range M SD 1 2 3 4 5 6 
1. Attitude  5 1-7 6.42 .89 - .53** .48** .49** .12 .55** 
2. Subjective norm 3 1-7 6.28 1.03  - .54** .45** .11 .39** 
3. PBC 3 1-7 6.29 1.04   - .47** .21** .44** 
4. Habit 12 1-7 4.96 1.44    - .32** .38** 
5. Mindfulness 15 1-6 4.35 .82     - .30** 
6. Intention 4 1-5 4.68 .58      - 
Note: A high mean value indicates attitude, subjective norm, PBC and intention in favour of 
complying with the speed limit in school zones.  
** Correlation is significant at the .01 level (2-tailed). 
 
Table 6.7 shows the means and standard deviations for the TPB constructs as well as 
habit and mindfulness. In each case, mean scores on each self-reported scale were 
higher than the midpoint indicating that, overall, participants’ attitudes, subjective 
norms, PBC and intentions to comply with the SZSL were high. The result also 
shows that the mean scores for habit and mindfulness were slightly higher than 
midpoint of the respective scales indicating that participants reported themselves as 
being moderately mindful and habitual with regard to their compliance with the 
SZSL.  
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The relationship between the predictor variables (TPB constructs, habit, and 
mindfulness) and the dependent variable of intention to comply with the SZSL was 
investigated using Pearson correlation coefficients. As expected, all of the TPB 
constructs were positively and significantly correlated with intention; attitudes (r= 
.55, p< .01), subjective norms (r = .39, p< .01), and PBC (r = .44, p< .01). In 
addition, habit and mindfulness were also positively and significantly correlated with 
intention (habit: r= .38, p<.01; mindfulness: r= .30, p< .01) (refer Table 6.7). 
 
Hierarchical regression analysis was performed with intention to comply with SZSL 
as the dependent variable and attitude, subjective norm, PBC, habit and mindfulness 
as the independent variables. The order in which the independent variables were 
entered into the analysis was determined by the theory and literature to explore first 
the extent to which the TPB performed (i.e., Ajzen, 2006) followed then by how 
much additional variance over and above the standard constructs that habit and 
mindfulness contributed. Specifically, in step 1, attitude, subjective norm, and PBC 
were entered. In step 2, habit and mindfulness were entered. Table 6.8 displays the 
results of the hierarchical regression analysis. 
 
Table 6-7 Summary of the hierarchical regression analysis predicting drivers’ 
intention to comply with the school zone speed limits 
Step Predictors R2 ΔR2 ΔF B β sr2  
       
1  .35 
 
 
.35 34.57     
Attitude .28 .43*** 0.12  
Subjective 
norm .03 .05 0.00 
 
PBC .12 .21** 0.03  
2  .39 
 
 
 
.04 11.41     
Attitude .27 .42*** 0.11  
Subjective 
norm .03 .05 
0.00  
PBC .09 .16* 0.02  
Habit .01 .01 0.00  
Mindfulness .14 .20** 0.04  
*p <.05; **p <.01; ***p <.001.  
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As can be seen in Table 6.8, the overall TPB constructs explained a significant 35% 
of the variance in intention to comply with the SZSL. After habit and mindfulness 
were entered in Step 2, the overall model explained a significant 39% of the variance 
in intention with mindfulness contributing another significant 4% of the variance in 
predicting intention. The results also showed that, at the final step when all 
predictors were entered, only attitude [β=.42, p< .001], PBC [β=.16, p< .05] and 
mindfulness [β=.20, p< .01] were significant predictors of drivers’ reported intention 
to comply with the SZSL. 
 
6.3.4 Predictors of drivers’ compliance with the SZSL 
Table 6-8 Pearson correlation coefficient of TPB variables, habit, mindfulness, and 
intentions 
Variables  1 2 3 4 5 6 7 
1. Compliance behaviour - .55** .38** .27** .15 .28** .15 
 2. Intention  - .56** .43** .39** .43** .09 
3. Attitude   - .44** .42** .50** .10 
4. Subjective norm    - .55** .43** .08 
5. PBC     - .38** .12 
6. Habit      - .30** 
7. Mindfulness       - 
**Correlation is significant at the .01 level (2-tailed). 
 
Table 6.9 shows the relationship between the predictor variables (standard TPB 
variables, intention, habit, and mindfulness) and the dependent variable of 
compliance. It is acknowledged that in the TPB, attitude and subjective norm are not 
expected to influence behaviour directly but indirectly through intention and, as 
such, were not included in the logistic regression analysis. The logistic regression 
output for predicting actual compliance therefore included only four independent 
variables: intention, PBC, habit, and mindfulness. 
 
A hierarchical logistic regression analysis was conducted to predict drivers’ reported 
compliance with the SZSL. Four independent variables were entered namely, 
intention, PBC, habit and mindfulness (see Table 6.10). Consistent with theory, the 
independent variables were entered in two blocks: (i) intention, and PBC, and (ii) 
habit and mindfulness. In this way, it was possible to examine the predictive utility 
of the TPB constructs hypothesised to have an influence on behaviour (i.e., 
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intentions and PBC) as well as the extent to which, mindfulness and habit constructs 
predicted behaviour over and above the TPB constructs. 
 
The addition of intention and PBC produced a significant improvement on the 
constant-only model 2 (2, N= 118) = 28.83, p < .001. The addition of habit and 
mindfulness at Step 2 produced a further significant improvement in the model, 2 
(4, N= 118) = 32.55, p < .001. Nagelkerke’s R2 of .47 indicated a moderate 
relationship between prediction and grouping. Prediction success overall was 90% 
(97% for compliance and 36% for non compliance). The Wald criterion in Block 1 
and Block 2 demonstrated that only intention made a significant contribution to 
prediction of compliance with the SZSL (p<.001). The additional constructs of 
mindfulness and habit were not significant predictors of behaviour. In Block 2, the 
odds ratio value indicated that intenders were 35 times more likely to actually 
comply with the SZSL than non-intenders. 
 
Table 6-9 Hierarchical logistic regression analysis of actual compliance with the 
SZSL (N=118). 
 B S.E. Wald df Sig. Odds ratio 95% C.I. for Odds 
ratio 
Lower Upper 
  Block 1         
Intention 3.61 .84 18.45 1 .000* 36.99 7.12 192.13 
PBC -.20 .31 .41 1 .523 .82 .45 1.50 
 
Block 2       
  
Intention 3.54 .87 16.48 1 .000* 34.5 6.24 190.64 
PBC -.36 .37 .96 1 .327 .70 .34 1.44 
Habit .43 .36 1.44 1 .230 1.54 .76 3.10 
Mindfulness .62 .49 1.56 1 .211 1.85 .71 4.85 
Note: *p< .01. 
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6.3.5 Moderating effect of habit and mindfulness 
To address the third objective, habit and mindfulness were tested as possible 
moderators in the intention–behaviour relationship by using the MODPROBE macro 
written by Hayes and Matthes (2009). The results showed that habit and mindfulness 
were not significant moderators in the intention-behaviour relationship (habit: b= 
.29, p = .61; mindfulness: b= -.77, p = .58). 
 
Table 6-10 Moderating analysis of habit in the intention-behaviour relationship 
-2LL Model LL McFadden CoxSnell Nagelkerke n 
56.19 29.77 .35 .22 .43 118 
 
 b se Z p Odds ratio Wald 
Constant 2.89 .53 5.44 .000 17.96 29.64 
Intention 3.36 .89 3.78 .000 28.65 14.30 
Habit .41 .36 1.17 .243 1.51 1.36 
Interact .29 .56 .51 .610 1.33 .26 
Notes: Interact is defined as: Intention X Habit 
 
Table 6-11 Moderating analysis of mindfulness in the intention-behaviour 
relationship 
-2LL Model LL McFadden CoxSnell Nagelkerke n 
130.39 23.26 .15 .18 .25 118 
 
 b se Z p Odds ratio Wald 
Constant .92 .28 3.28 .001 2.52 10.78 
Intention -3.14 1.05 -2.99 .003 .044 8.91 
Mindfulness -.35 .38 -.93 .352 .70 .87 
Interact -.77 1.39 -.55 .581 .46 .31 
Notes: Interact is defined as: Intention X Mindfulness 
 
Additionally, this research also examined the moderating effect of mindfulness on 
intention and behaviour when controlling for habit. The analysis was done 
replicating Chatzisarantis and Hagger (2007) who had examined the utility of 
mindfulness in shielding individuals  from counterintentional habits of compliance 
with the SZSL.  This particular examination utilised the PROCESS macro written by 
Hayes (2013). The result indicated that even when habit is controlled for, 
mindfulness did not moderate the intention-behaviour relationship (mindfulness: b = 
.67, p = .17 (Table 6.13). 
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Table 6-12 Moderating analysis of mindfulness in the intention-behaviour 
relationship when controlling for habit 
-2LL Model LL McFadden CoxSnell Nagelkerke n 
54.45 31.51 .37 .23 .45 118 
 
 b se Z p 
     
Constant -16.92 4.37 -3.87 .000 
Mindfulness .67 .48 1.39 .17 
Intention 3.2 .82 3.99 .000 
Habit .27 .33 .81 .42 
Note: Control variables- habit 
 
6.3.6 Drivers’ beliefs underlying intention to comply with the SZSL in Australia 
Von Haeften and colleagues’ (2001) guidelines7 for analysing TPB beliefs 
were used in order to identify the critical beliefs underpinning drivers’ compliance 
with the SZSL. This approach seeks to use such information to ultimately help 
inform strategies which in this case would promote safety in school zones. This 
approach is a step-by-step method. First, Pearson correlations are calculated to 
identify those behavioural, normative, and control beliefs which are significantly 
correlated with intention. Second, only those beliefs found to be significantly 
correlated with intention are entered into an initial series of regressions whereby a 
separate regression is conducted for each belief type (i.e., behavioural beliefs, 
normative beliefs, control-barrier beliefs, and control-facilitator beliefs). Beliefs 
found to contribute significantly to the prediction of intention within these regression 
analyses are then retained and entered into one final regression model, predicting 
intention.  
 
 
 
 
                                                 
 
7 Von Haeften, et al.’s, (2001) guidelines were adopted as the results showed ceiling effects for 
intention to comply such that it was not possible to separate the group into high intenders and low 
intenders. The von Haeften et al. approach allows the researcher to identify the most salient beliefs 
related to the intention. Identification of the beliefs that have strongest influence on intention should 
increase the potential effectiveness of an intervention (Von Haeften, et al., 2001). Empirical evidence 
has demonstrated the use of the von Haeften et al. guidelines in TPB studies (e.g., Côté, Gagnon, 
Houme, Abdeljelil, & Gagnon, 2012; Hamilton, Daniels, Murray, White, & Walsh, 2012). 
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The means and standard deviations of the beliefs and the correlation coefficients 
with intention are reported in Table 6.14. As per the second step of von Haeften et 
al.’s (2001) approach, the beliefs which were significantly correlated with intention 
were then entered into the initial series of separate belief-based regression analyses. 
With the exception of the behavioural belief of, “I would feel more comfortable than 
if I was driving at more than 40km/hr” which was not significantly correlated with 
intention to comply with the SZSL, all other behavioural beliefs were significantly 
correlated and thus entered into subsequent regression analysis. In terms of 
normative beliefs, out of the seven salient referent beliefs identified, five were 
significantly correlated with intention and therefore entered into the subsequent 
regression analysis. For the control beliefs, six barriers to and eight facilitators of 
compliance with the SZSL were significantly correlated with intention and thus 
entered into the subsequent regression analysis. The results of each of the regressions 
are shown in Table 6.15. 
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Table 6-13 Means and standard deviations of the individual behavioural beliefs, 
normative beliefs, control beliefs and correlations with intention to comply with the 
SZSL. 
 M SD r 
Intention to comply with SZSL 4.67 .59  
Behavioural beliefs    
I would be helping to keep the school children safe. 6.28 1.07   .52** 
I would feel more comfortable than if I was driving at 
more than 40km/hr. 
4.86 2.08  .09 
It would reduce the chances of me having a crash 
involving a school child or children. 
6.10 1.14   .37** 
It would make me less able to keep up with the flow of 
traffic. 
3.65 1.90 -.26** 
It would take me longer to reach my destination. 3.69 1.93 -.29** 
It would make my driving less exciting. 2.23 1.61 -.34** 
Normative beliefs    
Parent 5.92 2.78 .04 
Husband/ Wife 5.30 3.08  .19** 
Friends 6.60 1.54  .44** 
Other drivers 5.92 1.67  .22** 
Partner 3.63 3.10 -.01 
Other family members 6.68 1.67 .35** 
General public 6.17 1.67 .27** 
Control beliefs (Barriers to compliance)    
Needing to be somewhere urgently. 4.68 .58 -.46** 
Driving alone with no other road user on the road. 2.68 1.84 -.43** 
Seeing that there are not any school children in the 
school zone. 
2.65 1.89 -.45** 
Being tailgated by another driver (i.e., the other driver is 
driving at more than 40km/hr). 
2.91 1.96 -.35** 
Being distracted (i.e., distracted by music, GPS, 
passenger/s, etc). 
2.39 1.80 -.19** 
Being on "autopilot" (i.e., you arrive at your destination 
but can't recall driving through a school zone). 
3.03 1.84 -.20** 
Control beliefs (Facilitators of compliance)    
Seeing a police vehicle or police officer. 6.31 1.42 -.06 
Knowing it is a school day and the school zone's time 
period is operating. 
6.47 .79 .47** 
Seeing a speed camera. 6.24 1.40 .04 
Experiencing congestion in the school zone area. 6.13 1.40 .08 
Seeing other drivers driving at 40km/hr or below. 5.98 1.48 .25** 
Having experienced a crash or near miss (in or around a 
school zone). 
5.52 1.93 .25** 
Seeing flashing lights in operation. 6.18 1.26 .36** 
Driving over a speed hump. 5.56 1.66 .42** 
Seeing school children on the foot path in the school 
zone area. 
6.31 1.29 .43** 
Seeing a crossing supervisor. 6.38 1.18 .52** 
Seeing adult pedestrians on the foot path in the school 
zone area. 
5.31 1.59 .36** 
**Correlation is significant at the .01 level (2-tailed). 
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Table 6-14 Step 2 regression results: individual beliefs as predictors of intention to comply with the SZSL 
Items R2 Adjusted 
R2 
Unstandardized 
Coefficients 
Standardised 
betas 
t Sig 
   B Std. Error (β)   
Behavioural beliefs .34 .33      
I would be helping to keep the school children safe.    .26 .05 .47 5.11 .000* 
It would reduce the chances of me having a crash involving a school child or children.   -.01 .05 -.02 -.24 .809 
It would make me less able to keep up with the flow of traffic.   -.04 .02 -.11 -1.74 .084 
It would take me longer to reach my destination.   -.04 .02 -.12 -1.72 .087 
It would make my driving less exciting.   -.05 .03 -.14 -2.06 .041 
Normative beliefs .22 .20      
Husband/ Wife    .02 .01 .08 1.15 .253 
Friends    .13 .03 .33 3.82 .000* 
Other drivers   -.06 .04 -.17 -1.41 .161 
Other family members    .06 .03 .17 2.12 .036 
General public    .06 .04 .17 1.36 .177 
Control beliefs (Barriers to compliance) .25 .23      
Needing to be somewhere urgently.   -.08 .03 -.26 -2.63 .009 
Driving alone with no other road user on the road.   -.02 .04 -.06 -.50 .615 
Seeing that there are not any school children in the school zone.   -.07 .03 -.24 -2.08 .039 
Being tailgated by another driver (i.e., the other driver is driving at more than 40km/hr).   -.02 .03 -.05 -.63 .528 
Being distracted (i.e., distracted by music, GPS, passenger/s, etc).    .02 .03 .06 .70 .483 
Being on "autopilot" (i.e., you arrive at your destination but can't recall driving through a school 
zone). 
   .01 .03 .03 .33 .744 
Control beliefs (Facilitators of compliance) .36 .34      
Knowing it is a school day and the school zone's time period is operating.    .21 .05 .28 3.88 .000*** 
Seeing other drivers driving at 40km/hr or below.   -.07 .03 -.17 -1.98 .049 
Having experienced a crash or near miss (in or around a school zone).    .02 .02 .07 .99 .326 
Seeing flashing lights in operation.    .01 .04 .02 .23 .817 
Driving over a speed hump.    .06 .03 .17 2.15 .033 
Seeing school children on the foot path in the school zone area.   -.01 .05 -.03 -.27 .785 
Seeing a crossing supervisor.    .17 .05 .34 3.23 .001*** 
Seeing adult pedestrians on the foot path in the school zone area.    .01 .03 .03 .380 .705 
Note: Significant with Bonferroni adjustment8. Behavioural and normative beliefs:*p <.01; Control beliefs- barrier:**p <.008;Control beliefs-facilitator: ***p <.006. 
                                                 
 
8 Bonferroni adjustment was used to reduce the chance of making a Type I error. It was performed by dividing the critical P value (0.05) with the number of items in each 
regression of beliefs. 
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Table 6.15 shows that one behavioural belief significantly predicted intention to 
comply with the SZSL, “I would be helping to keep the school children safe” (β = 
.47, p = .001). In terms of the analyses of significant normative referents, only 
“Friends” contributed independently to the prediction of intention to comply with the 
SZSL (β = .33, p = .001).  In relation to the control beliefs, only two items were 
found to be significant predictors of intention to comply with the SZSL, “Knowing it 
is a school day and the school zone's time period is operating” (β = .28, p = .001), 
and “Seeing a crossing supervisor” (β = .34, p = .001). In order to identify the critical 
belief-based targets for potential future interventions, these four significant beliefs 
were subsequently entered into the final regression analysis to predict intentions. 
 
The results of the final regression are presented in Table 6.16.  In the final regression 
model, two of the four beliefs contributed significantly to the prediction of intention 
to comply with the SZSL, with this final model explaining 42% (Adjusted R² = .41, p 
< .01) of the variance in intention to comply with the SZSL.  The two significant 
predictors were “I would be helping to keep the school children safe” (β= .29, p= 
.001) (a behavioural belief) and “Seeing a crossing supervisor” (β= .26, p= .001) (a 
control belief). The next section reports on the findings of the 2 x 2 scenario based 
aspect of the study. 
 
Table 6-15 Regression analysis predicting intentions based on combination of 
behavioural, normative and control beliefs 
Items R2 Adjusted 
R2 
B (β) t Sig sr2 
Drivers’ beliefs .42 .41      
I would be helping to keep 
the school children safe. 
  
.16 .29 4.43 .000* 0.05 
Friends   .06 .15 2.37 .019 0.02 
Knowing it is a school day 
and the school zone's time 
period is operating. 
  
.12 .16 2.27 .024 0.02 
Seeing a crossing 
supervisor. 
  
.13 .26 3.84 .000* 0.07 
Note: Significant with Bonferroni Adjustment. *p <.01 
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6.3.7 Scenario-based intentions to comply with the SZSL 
To address hypotheses 4 to 6,  a 2 x 2 between groups ANOVA was conducted 
to examine the effect of school children (presence versus absence) and other drivers 
speeding in school zones (presence versus absence) on individual’s intention to 
comply with the SZSL. The dependent variable was intention to comply with the 
SZSL. Table 6.16 outlines the sample allocated to each condition.  
 
Table 6-16 Sample size per scenario 
Scenario Sample size (n=197) 
Scenario A 47 
Scenario B 54 
Scenario C 53 
Scenario D 43 
Note: n=3 did not complete the scenario-based questions in the survey, thus they were excluded from 
this analysis. 
 
A main effect of other drivers’ speeding on individual intention to comply with 
SZSL was found, F(1,196) = 5.97, p= .02, such that those who drive in the absence 
of other drivers speeding (M = 4.78, SD = .38) scored significantly higher on 
intention to comply with the SZSL than those who drive in the presence of other 
drivers speeding (M = 4.58, SD = .70). However, this effect was small accounting for 
only 3% of the variance in intention to comply with the SZSL (refer to Table 6.18 
and Table 6.19). 
 
There was no significant main effect of presence/absence of school children, 
F(1,196) = .097, p= .756.  Finally, the interaction between presence/absence of 
school children and presence/absence of other drivers speeding was not significant, 
F(1,196) = .114, p= .736.  
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Table 6-17 Results of scenario based study using 2 x 2 between group ANOVA 
Source of variation Type III 
Sum of 
Squares 
df Mean 
Square 
F Sig. Partial Eta 
Squared 
School children .03 1 .03 .10   .756 .00 
Other drivers’ speeding  1.98 1 1.98 5.97 .015* .03 
Interaction .04 1 .04 .11    .736 .00 
 Error 64.87 196 .33    
 Total 4438.13 200     
 Corrected Total 67.00 199     
a. R2= .032 (Adjusted R2= .017) 
 
Table 6-18 The main effect of other drivers speeding on intention to comply with the 
SZSL 
Variables Mean Std. Error 95% Confidence Interval 
Lower Bound Upper Bound 
Presence of other drivers speeding 4.58 .06 4.47 4.69 
Absence of other drivers speeding 4.78 .06 4.66 4.90 
 
Table 6-19 The main effect of school children on intention to comply with the SZSL 
Variables Mean Std. Error 95% Confidence Interval 
Lower Bound Upper Bound 
Presence of school children 4.69 .06 4.58 4.80 
Absence of school children 4.67 .06 4.55 4.79 
 
 
6.4 Discussion   
Study 2a explored three research questions and tested six hypotheses. In 
particular, Study 2a tested the feasibility of an extended TPB in relation to drivers’ 
reported intentions as well as actual reported compliance with the SZSL. The 
extended theoretical framework included two constructs: habit and mindfulness. This 
research represents the first time (to the candidate’s knowledge) that the influence of 
these constructs on intentions and behaviour have been examined within the same 
study in relation to drivers’ compliance with the SZSL. The study also identified 
critical beliefs influencing intentions as well as explored the effect of situational 
factors, namely, school children and other drivers’ speeding in school zones on 
drivers’ intention to comply with the SZSL. The following section discusses the 
results and implications for future research in the area as well as road safety 
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interventions. In addition, there is a discussion of the strengths and limitations of 
Study 2a. 
 
6.4.1 Support for the extended TPB  
Overall, the results of the Study 2a provided partial support for the efficacy of 
the TPB in predicting intentions and actual compliance with the SZSL among drivers 
in Queensland, Australia. Thus Hypothesis 1, which proposed that all of the TPB 
constructs would significant predict intentions, was partially supported. Attitude and 
PBC were significant predictors, accounting for a significant 35% of the variance in 
intention to comply with the SZSL. In contrast, however, subjective norm did not 
emerge as a significant predictor at any stage within the regression model.  In 
relation to the additional predictors of mindfulness and habit, only mindfulness was 
found to be a significant predictor of intention, explaining a further 4% of the 
variance on intention to comply with the SZSL over and above the standard TPB 
constructs. The latter finding therefore provides partial support for Hypothesis 2 
which proposed that both habit and mindfulness would significantly explain variance 
in intentions over and above the TPB constructs. Thus, overall, in the final step of the 
model, the findings of Study 2a indicated that only attitude, PBC and mindfulness 
were significant predictors of individuals’ intention to comply with the SZSL. 
Further, as expected, the standardized beta weights were positive, demonstrating that 
as attitudes, PBC and mindfulness increased, people were more likely to report 
intention to comply with the SZSL.  
 
In relation to actual compliance with the SZSL, consistent with theoretical 
expectations, intention was found to be a significant, positive predictor of actual 
compliance; however, somewhat inconsistent with theory, PBC was not a significant 
predictor. Such findings therefore provided partial support for Hypothesis 1 which 
had initially proposed that both intentions and PBC would significantly predict actual 
compliance. The finding regarding PBC not being a significant predictor of 
behaviour (while intention was) is not uncommon in the evidence with other studies 
(based on the prediction of different social behaviours) finding that intention was 
often the only significant predictor (e.g., Armitage & Conner, 2001; Warner & 
Aberg, 2006). Study 2a also explored whether the additional constructs of 
mindfulness and habit helped to explain the intention-behaviour gap (Hypothesis 3: 
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Habit and mindfulness moderate the intention-behaviour relationship, such that 
greater habit and mindfulness will strengthen intention, thus leading to compliance 
behaviour. The findings, however, did not support the prediction. Specifically, 
neither mindfulness nor habit was found to be significant predictors of actual 
behaviour.  
 
 
 
 
 
 
 
 
 
 
The results of Study 2a, like those of other studies on compliance with the speed 
limit, are to a large extent in agreement with the TPB-based literature (Elliott & 
Armitage, 2003; Elliott, et al., 2007a; Warner, et al., 2009). In particular, the current 
study, in finding that attitude and PBC predict intention and that intention 
subsequently predicts behaviour, is consistent with the tenets of the model. In 
addition, although subjective norm is hypothesised to also influence intention in the 
TPB, this study did not find that result. However, this finding is not uncommon or 
surprising as other studies including meta-analytical studies (e.g., Armitage & 
Conner, 2001; Forward, 2009b) have also identified subjective norm to be the 
relatively weakest (relative to attitude and PBC) predictor of intentions.  These 
studies, based on a range of social-related behaviours including physical activity and 
road crossing have found that subjective norm often does not contribute significantly 
to the prediction of intention, whereas attitude and PBC are usually found to be 
significant predictors. As a potential explanation for the relative weakness of 
subjective norm as a predictor of intentions, others (e.g., Rivis & Sheeran, 2003) 
have suggested that it may be that subjective norm does not entirely capture all of the 
potential normative influences which may be impacting upon an individual. For 
instance, subjective norm focuses on what an individual may think that important 
others would approve or disapprove of; however, evidence has indicated that 
Figure 6-3 Summary of the application of the extended TPB in predicting drivers’ 
intention and actual compliance with the SZSL
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normative influences including injunctive and descriptive norms, do enhance the 
prediction of intentions (e.g., health behaviour,  Fekadu & Kraft, 2002; Smith-
McLallen & Fishbein, 2008; smoking, Wiium, Torsheim, & Wold, 2006; helmet 
wearing, O'Callaghan & Nausbaum, 2006) including in relation to traffic psychology 
and speed-related studies (e.g., Cestac, et al., 2011; Forward, 2009b)  (e.g., Cestac, et 
al., 2011). Injunctive norms concern the moral aspect of whether behaviour is 
appropriate or not (White, Smith, Terry, Greenslade, & McKimmie, 2009) while 
descriptive norms refer to individuals’ perception of what is commonly done by 
others (Cialdini et al., 2006). Thus, for future studies, it is recommended that 
injunctive and descriptive norms be included in order to obtain a complete measure 
of likely normative influences upon drivers’ intentions to comply with the SZSL. 
Currently, there have not been any studies which have examined the impact of 
various normative influences on drivers’ intended compliance with the SZSL.  
 
Another possible reason why subjective norm did not predict intention to comply, 
which is mentioned here to foreshadow further discussion in the next chapter, may be 
attributable to the individualist/collectivist dimension of culture. Individualist 
societies such as in a Western country like Australia emphasize personal 
achievement rather than group responsibility, and defining one’s own identity in 
terms of personal attributes (Triandis, Bontempo, Villareal, Asai, & Lucca, 1988). As 
such, in relation to compliance with the SZSL, subjective norm may not be relevant 
as drivers are inclined to make decisions from an individualist perspective. 
 
Study 2a also revealed that habit was not a significant predictor of intention; while 
mindfulness was. However, neither mindfulness (nor habit) emerged as significant 
predictors of actual behaviour. Thus, individuals who were found to be more mindful 
were also more likely to have a higher intention to comply with the speed limit. 
Greater mindfulness, however, was not associated with greater compliance 
behaviour. The findings also revealed that habit and mindfulness did not moderate 
the intention-behaviour relationship. Even when habit was controlled for, 
mindfulness did not moderate the intention-behaviour relationship. These findings 
suggest that greater mindfulness does not increase the likelihood that intention is 
translated into behaviour and thus does not provide support for Hypothesis 3. This 
finding is in contrast with Chatzisarantis and Hagger (2007) who found that 
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mindfulness moderated the intention-behaviour relationship in relation to physical 
activity. One possible explanation for the difference in findings may relate to the 
behavioural context and the complexity of factors likely to influence driving relative 
to leisure exercise. For instance, in relation to leisure time physical activity, once an 
individual’s behavioural intention to engage in the behaviour is formed, the 
motivation phase is completed (Chatzisarantis & Hagger, 2007). An individual must 
then expend effort to actually initiate the activity and, at that point, mindfulness may 
help to heighten effort by increasing an individual’s awareness about the behaviour. 
In relation to leisure-time physical activity, the activity such as exercise, sports, 
recreation, or hobbies are not associated with activities as part of one's regular job 
duties. Therefore, people need to be mindful to enact the intention (leisure-time 
physical activity) because it is not something that they usually do. In contrast, driving 
is a regular activity involving dynamic situations where individual drivers must 
interact with other road users and, at the same time, need to be aware of and attentive 
to the surrounding road environment at every moment. Mindful drivers may be aware 
that they may need to comply and intend to comply, but other factors may influence 
the behaviour (e.g., perception that they need to just keep up with the traffic flow).  
  
6.4.2 Other factors influencing drivers’ intention to comply with the SZSL  
The findings of Study 2a also showed that two critical beliefs significantly 
predicted individuals’ intended compliance; namely, keeping school children safe 
and the presence of a crossing supervisor. These two critical beliefs contributed 
independently to the prediction of intention to comply with the SZSL, explaining 
42% of the variance in intention to comply with the SZSL. This finding suggests that 
drivers’ beliefs about ensuring safety of school children and the presence of a 
crossing supervisor in school zones are particularly important in increasing their 
intention to comply with the SZSL. In order to improve compliance with the SZSL, 
road safety education campaigns could heighten the beliefs regarding the importance 
of ensuring safety of school children. Study 2a findings also suggest the need to 
increase the visibility of school zones with the presence of a crossing supervisor in 
the area. 
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In relation to the scenario-based analysis in Study 2a, only one hypothesis relating to 
this analysis was supported. Specifically, only Hypothesis 5 which predicted that 
there would be a main effect of other drivers’ speeding was supported. The findings 
revealed that individuals were more likely to intend to comply with the SZSL when 
driving alone (in the absence of other drivers who were speeding) than when driving 
in the presence of other drivers who were speeding. It is acknowledged, however, 
that while statistically significant, an inspection of the means of these two conditions 
revealed that the difference in intention was not large. The magnitude of the means 
for both presence of other drivers’ speeding (M = 4.58, SD = .70) and the absence of 
other drivers’ speeding (M = 4.78, SD = .38) revealed that, overall, the intention to 
comply was very strong (given the 5-point). This aspect acknowledged, however, it 
is to be noted that the influence of other drivers’ speeding on individuals’ reported 
intentions to commit a traffic violation has been reported in other studies (e.g., 
Buckingham & Alicke, 2002; Locher, Robinson, Roth, Ritchie, & Burgio, 2005; 
Yinon & Levian, 1995).  
 
In relation to presence and absence of school children, the prediction that drivers’ 
intentions to comply with the SZSL would be greater in the presence of school 
children than in the absence was school children was not supported (i.e., Hypothesis 
4). Drivers had similar levels of intentions to comply with the SZSL in the presence 
and in the absence of school children (M=4.69 and M=4.67 respectively). This 
findings may be due to a ceiling effect on intentions with both means high on the 5-
point scale.  Table 6.21 presents the summary of the hypotheses. The next section 
discusses the implications of Study 2a’s findings. 
 
6.4.3 Implications of the research 
The TPB was again supported as a sound explanatory framework for a driving 
behaviour, and in this case driver compliance with the SZSL in Australia. Currently, 
there have only been a limited number of theoretically-based investigations of the 
factors underpinning drivers’ speed compliance (e.g., Elliott & Armitage, 2003; 
Elliott, et al., 2007a; Warner, et al., 2009). The existing studies tended to focus upon 
compliance with the speed limit in built up areas (i.e., speed limit of 32km/h, 48km/h 
and 64km/h) and urban areas (i.e., 50 km/h speed limit) as opposed to school zones 
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in particular. Thus, Study 2a provides a valuable contribution to traffic psychology 
related literature and to speeding compliance related literature more specifically.  
 
Further, Study 2a provides support for the inclusion of mindfulness to aid the 
understanding of driver compliance. Given that there were limited studies which 
have assessed mindfulness in relation to driver behaviour, the current research 
therefore addresses this gap. Additionally, Study 2a also represents the first program 
of research which has integrated mindfulness within an existing theoretical 
framework, specifically the TPB, to aid understanding of the psychosocial factors 
influencing drivers’ intentions to comply as well as actual compliance with the 
SZSL. Demick (2000) recommended the exploration of the effect of mindfulness on 
driver behaviour and, thus, the current research provides evidence relating to the role 
of mindfulness on drivers’ compliance with the SZSL.  
 
Table 6-20 Summary of the Study 2a results addressing the hypotheses 
Hypotheses Results 
H1       The standard TPB variables will significantly and positively predict 
intention to comply and actual compliance with the SZSL in 
Australia, such that more favourable attitudes, subjective norms and 
PBC will predict an increased intention to comply, and high 
intention and PBC will predict compliance with the SZSL. 
Partially supported : 
Significant predictor: 
- Attitude 
- PBC 
H2 Habit and mindfulness contribute additional explanatory value, such 
that high mindfulness and habit of compliance will predict an 
increased intention to comply with the SZSL, over and above the 
standard TPB constructs. 
Partially supported. 
Significant predictor: 
- Mindfulness 
H3 Habit and mindfulness moderate the intention-behaviour 
relationship, such that greater habit and mindfulness will strengthen 
intention, thus leading to compliance behaviour. 
Not supported 
H4 The presence of school children in school zones will be associated 
with greater intention to comply with the SZSL. Specifically, there 
will be a main effect relating to school children such that the 
presence of school children in the school zone area will be 
associated with higher intention to comply. 
Not supported 
H5 The presence of other drivers speeding in school zones will be 
associated with lack of compliance with the SZSL. In particular, 
there will be a main of effect of other drivers’ speeding such that the 
presence of other drivers’ speeding in the school zone area will be 
associated with less intention to comply. 
Supported 
H6 There will be an interaction between school children and other 
drivers speeding in school zones, such that the absence of other 
drivers speeding together with the presence of school children will 
result in higher intention to comply than any other combination of 
these variables. 
Not supported 
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6.4.4 Limitations and future research directions 
Despite the strengths of the current study, some methodological aspects of the 
study warrant careful consideration. The data were based solely on self-report 
measures of intended and actual compliance. Therefore, there is the possibility that 
participants may have provided socially acceptable responses (Lajunen & Summala, 
2003) which is possible given the topic under investigation and how socially 
approved it is (keeping children safe is an issue of social concern/importance as was 
reflected in earlier findings in Study 1a). However, the participants completed the 
questionnaires anonymously and could not gain anything by giving biased responses. 
Previous speeding-related research also has shown that there is a rather strong degree 
of correspondence between self-reported and actual on road speeding (e.g., Haglund 
& Aberg, 2000). A potential suggestion for future research is to conduct an 
observational study or an in-vehicle GPS study whereby actual driving behaviour of 
individual drivers may be determined. Finally, in Study 2a, the samples were derived 
only from within the Australian state of Queensland and, thus, the results may not be 
readily generalisable to the general driving population in Australia.  
 
6.5 Conclusions 
In conclusion, the current study demonstrates the applicability of the TPB in 
explaining intention to comply as well as actual compliance with the SZSL among 
Australian drivers in the state of Queensland. In particular, the results indicated that 
combination of attitude, PBC and mindfulness predicted intention to comply with the 
SZSL. Subjective norm and habit were found not to be significant predictors of 
intention to comply with the SZSL. In relation to actual compliance with the SZSL, 
only intention, but not PBC, was found to be significant predictor of compliance. 
Additionally, some support was provided for the extended TPB framework, with 
mindfulness, but not habit, emerging as a significant predictor of intention. The 
results suggest that when drivers are generally aware of what is happening around 
them, their intention to comply with the speed limit increases. The results also 
suggest that mindfulness should be considered as a construct in future driver 
behaviour research as has been recommended by others (e.g., Demick, 2000).  
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Study 2a also provided evidence of the specific beliefs and situational factors that 
influence drivers’ intention to comply with the SZSL. In particular, drivers’ beliefs 
of keeping school children safe and the presence of a crossing supervisor could 
increase the drivers’ intention to comply.  However, the situational factor of the 
presence of other drivers’ speeding in school zones may reduce drivers’ intention to 
comply with the SZSL.  Overall, Study 2a provides support for the theoretical 
framework and may inform intervention strategies to improve drivers’ compliance 
with the speed limits especially in school zones. 
 
6.6 Chapter summary 
This chapter described the research design and methodology of Study 2 in 
Australia and Malaysia. This chapter also detailed the process taken to conduct this 
study in both countries. The results of Study 2a in Australia were reported and 
discussed. In particular, Study 2a demonstrated the application of the TPB in 
understanding drivers’ intention to comply as well as actual compliance with the 
SZSL in Australia. The beliefs analysis identified specific beliefs as predictors of 
intention to comply with the SZSL which could be used to inform future 
interventions. The 2 x 2 between groups ANOVA provides empirical evidence of the 
effect of situational factor on drivers’ intention to comply with the SZSL in 
Australia. The next chapter documents the results and discussion of Study 2b in 
Malaysia. 
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Chapter 7: Study 2b: Quantitative study in 
Malaysia 
7.1 Chapter introduction 
The study described in Chapter 5 (Study 1b) provided an in-depth 
understanding of the factors relating to compliance with the SZSL in Malaysia. The 
current chapter documents the quantitative study in Malaysia, Study 2b, of the 
research program. Study 2b extended upon the findings of the qualitative study in 
Malaysia (i.e., Study 1b), which investigated beliefs which may influence drivers’ 
compliance with the SZSL in Kedah, Malaysia. The research design and methodology 
of Study 2b have been described in Section 6.2 of Chapter 6 given that a similar study 
was conducted in Australia (i.e., Study 2a) previously.  
 
With regard to the results of Study 2b, only psychosocial factors contributing to 
individual’s intention to comply with the SZSL were examined as opposed to actual 
compliance. This focus on intention rather than behaviour at the outcome variables 
was due to the low response rate in Time 2 survey which as was detailed in Section 
6.2.5 resulted in only n=24 participants completing the Time 2 survey. This result 
occurred despite rather extensive efforts to increase participation rates. Other than this 
aspect, the same steps were taken in Study 2b as were taken for Study 2a. Critical 
beliefs influencing intention to comply with the SZSL were analysed using multiple 
regression and the effect of situational factors on intention to comply with the SZSL 
was investigated, (i.e., influence of the presence and absence of school children and 
other drivers speeding in school zones). Similar to Study 2a in Australia, Study 2b 
was designed to answer three research questions and address five hypotheses. 
Specifically, the research questions were: 
RQ 1: What are the psychosocial factors which influence drivers’ intended and/ or 
actual compliance with the SZSL?  
RQ 3: To what extent do habit and mindfulness influence intention to comply and 
compliance with the SZSL? 
RQ 4: How do situational factors influence drivers’ intention to comply with the 
SZSL? 
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The specific hypotheses were: 
H1  The standard TPB variables will significantly and positively predict intention to 
comply and actual compliance with the SZSL in Australia and Malaysia, such 
that more favourable attitudes, subjective norm, and PBC will predict an 
increased intention to comply with the SZSL in Malaysia. 
H2 Habit and mindfulness will contribute additional explanatory value, such that 
higher scores on mindfulness and habit of compliance will predict an increased 
intention to comply with the SZSL over and above the variance explained by 
standard TPB constructs. 
H4 The presence of school children in school zones will be associated with greater 
intention to comply with the SZSL. Specifically, there will be a main effect 
relating to school children such that the presence of school children in the 
school zone area will be associated with higher intention to comply. 
H5 The presence of other drivers speeding in school zones will be associated with 
lack of compliance with the SZSL. In particular, there will be a main of effect of 
other drivers’ speeding such that the presence of other drivers’ speeding in the 
school zone area will be associated with less intention to comply. 
H6 There will be an interaction between school children and other drivers 
speeding in school zones, such that the absence of other drivers speeding 
together with the presence of school children will result in higher intention to 
comply than any other combination of these variables. 
 
This chapter begins by presenting the results of Study 2b followed by the discussion 
of the results and their implications in relation to the research questions. It should be 
noted that some of the results of Study 2b (Section 7.2.3) have been published 
previously in peer-reviewed conference proceeding (i.e., Abdul Hanan, King and 
Lewis, 2013 – full citation in Section 7.2.3). Of note, while this chapter does report 
results which were presented previously in the published paper, the results discussed 
herein also extend beyond what has been published. Specifically, results relating to 
the critical beliefs predicting intention as well as the 2 x 2 between group analysis of 
situational factors are reported.  
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7.2 Study 2b results9 
7.2.1 Statistical analysis 
All data were analysed using the Statistical Package for the Social Sciences 
(SPSS) Version 17.0. 
 
Missing data & assumptions of multivariate analysis 
Prior to analysis, data were screened for accuracy of entry and missing values and the 
assumptions of multivariate analysis. As such, visual inspection of the data and 
Missing Values Analysis using SPSS were conducted. From 215 questionnaires, n=5 
cases were removed from the analyses because they were missing more than 80% of 
total responses and were, therefore, deemed to be inadequate sources of information. 
Beyond these cases, within the overall data set, there was some missing data, which 
consisted of some individual items which had not been answered. For one item, 6.6% 
responses were missing.  Little’s MCAR test was performed for the remaining 210 
questionnaires on all the items, and the result was significant (χ² =7703.312, df 
=7159, p < .001). This result indicated that the data were “missing not at random” 
(MNAR). Thus, the regression analyses were run using Estimation Means (EM) data 
and the original data. Results revealed no substantial change when using EM and 
original data. Hence, subsequent analyses were run using original data (Tabachnick & 
Fidell, 2007).  
 
Validity and reliability 
In order to test scale internal reliability, Cronbach’s α coefficient was calculated for 
each of the self-reported scales used for the TPB direct measures and the additional 
variables (i.e., habit and mindfulness). The Cronbach’s alpha for each scale was high 
(α = 0.80 or higher), suggesting that all measures were internally reliable.  
Statistical power 
                                                 
 
9 Some this section and its subsections were taken from a peer-reviewed conference proceeding that 
was accepted and published for which the PhD candidate is the principal author and responsible for all 
aspects of manuscript preparation. This includes reviewing the literature, formulating arguments, 
structuring and writing the manuscript and addressing reviewers’ comments. This paper was included 
with the agreement of co-authors. The paper was cited as Abdul Hanan, S., King, M. J., & Lewis, I. M. 
(2013). Drivers’ intention to comply with the speed limit in school zones, in Malaysia. Proceedings of 
The 16th International Conference Road Safety on Four Continents, Beijing, China.  
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Similar to Study 2a in Australia, the criterion for testing regression were taken from 
Tabachnick and Fidell (2007). For Study 2b, the minimum sample sizes required for 
intended and actual compliance were 109 cases and 110 cases respectively. After 
cleaning and screening processes, as mentioned above, the sample sizes which were 
to be retained for the regression analyses were considered sufficient in terms of 
statistical power (i.e., N=210) for intention. 
 
Behaviour analysis 
Of the participants who completed the Time 1 questionnaire (i.e., 210), only 24 (11%) 
participants completed the follow-up questionnaire at Time 2 despite all efforts to 
increase the participants (i.e., paper survey and two reminders for the follow-up). It is 
unclear whether this reflects a general reluctance to participate in follow-up 
questionnaires, or some other factor such as disinterest in the research topic once the 
first questionnaire had been completed, or suspicion about being identifiable. With 
reference to Tabachnick and Fidell (2007), the sample size was too small to be 
sufficient in terms of statistical power. Thus, the researcher did not conduct further 
analyses of subsequent behaviour in this particular study.  
 
7.2.2 Participants 
Out of 210 participants, 60.5% were female. With regard to age, 32.9% of 
participants were aged at least 24 years, while the rest were aged over 24 years, with 
9 of the participants not disclosing their age. In terms of marital status, most 
participants were married (51.9%), followed by being single (47.1%). With regard to 
experience, 42.4% and 23.3% of the respondents had less than 5 years driving and 
riding experience respectively (see Table 7.1). 
 
 
 
 
 
 
Table 7-1 Demographic characteristics of participants for Time 1 survey 
Item Frequency Percentage (%) 
Gender Male 83 39.5 
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Female 127 60.5 
Age (years) 19 to 24     
25 to 36    
> 36                                          
69 
70 
62 
32.9 
33.3 
29.5 
Relationship status Married 
Single 
Divorced/Widowed 
109 
99 
2 
51.9 
47.1 
1.0 
Years of driving/ riding 
experience 
 Car : < than 5                          
         > than 5                           
Motorcycle: < than 5                
        > than 5              
89 
87 
49 
41 
42.4 
41.4 
23.3 
19.5 
 
 
7.2.3 Predictors of intention to comply with the speed limit in school zones 
Table 7.2 presents the means, standard deviations, and correlations for the 
study’s independent and dependent variables. Generally, the directions of the 
correlations between intention and all of the TPB and additional predictors of habit 
and mindfulness were positive. The results show that the correlations of intention 
with the TPB constructs were strong significant and positive: attitude (r=.52, p<.01), 
subjective norm (r=.54, p<.01) and PBC (r=.59, p<.01). With respect to the additional 
predictors, there was a moderate significant correlation between intention and habit 
(r=.33, p< .01) and a low but significant correlation between intention and 
mindfulness (r=.25, p<.01), both significant. 
 
With respect to the TPB variables, the results showed that respondents who had a 
higher intention to comply with the SZSL had a more positive attitude towards 
compliance, perceived that they would receive social approval for complying, and 
believed they were in control of their compliance (i.e., means for intention, attitude, 
subjective norm, and PBC were above the mid-point of the scale). In relation to the 
additional variables, the mean scores for habit and mindfulness were also above the 
mid-point of the scale, suggesting that respondents, on average, reported that 
complying with the SZSL had become a habit and that they carried out the behaviour 
mindfully. 
 
 
Table 7-2 Descriptive statistics for TPB variables, habit and mindfulness 
Variables No of items 
Range Mean SD 1 2 3 4 5 6 
1. Attitude 5 1-7 6.26 1.22  .34
** .35** .23** .13 .52** 
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2. Subjective norm 3 1-7 5.48 1.31   .70
** .17* .19** .54** 
3. PBC 3 1-7 5.57 1.26    .15
* .26** .59** 
4. Habit 12 1-7 4.52 1.36     .14
* .33** 
5. Mindfulness 15 1-6 3.94 .89      .25
** 
6. Intention 4 1-5 4.07 .89       
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 
Similar to the regression analysis in Study 2a, the order of the entry of the variables 
was such that in step 1, attitude, subjective norm, and PBC were added. In step 2, 
habit and mindfulness were added. Table 7.3 displays the results of the hierarchical 
regression analysis. 
 
Table 7-3 Summary of hierarchical regression analysis predicting the intention to 
comply with the SZSL 
Step Predictors R2 ΔR2 ΔF B β sr2 
1  .47 
 
.47     
Attitude  .25 .34*** 0.10 
Subjective 
norm 
 .13 .18* 0.02 
PBC  .24 .34*** 0.06 
2  .51 .04     
Attitude  .22 .30*** 0.08 
Subjective 
norm 
 .12 .17* 0.01 
PBC  .22 .32*** 0.05 
Habit  .11 .17** 0.03 
Mindfulness  .07 .07 0.00 
Note: *p <.05; **p <.01; ***p <.001.  
 
As can be seen in Table 7.3, the overall TPB variables explained a significant 47% of 
the variance in intention to comply with the SZSL. After habit and mindfulness were 
included, the overall model explained a significant 51% of the variance in intention; 
however, the addition of mindfulness was not a significant predictor in this final step 
[β=.07, p<.001]. Habit, however, explained an additional significant 3% (sr2) of the 
variance in intention to comply with the SZSL. The results showed that four variables 
were significant predictors of intention to comply with the SZSL at the final step of 
the model when all predictors were entered. Those predictors were attitude [β=.30, 
p<.001], subjective norm [β=.17, p<.05], PBC [β=.32, p<.001], and habit [β=.17, 
p<0.01].  
7.2.4 Drivers’ beliefs underlying intention to comply with the SZSL in Malaysia 
Similar to the Australian study, Study 2a, von Haeften et al.’s (2001) approach 
was used to identify critical beliefs underlying drivers’ intention to comply with the 
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SZSL (see Section 6.3.6 for detail). Table 7.4 presents the means and standard 
deviation of the beliefs and the correlations of each belief item with intention to 
comply with the SZSL. As per the second step of von Haeften et al.’s approach, the 
beliefs which were significantly correlated with intention were then entered into the 
initial series of separate belief-based regression analyses. The results showed that all 
behavioural beliefs were significantly correlated with intentions and thus were 
entered into the subsequent regression analysis. Five normative beliefs were 
significantly correlated with intention and, for the control beliefs, seven barriers and 
fourteen facilitators of compliance with the SZSL were significantly correlated with 
intention and thus entered into the subsequent regression analysis. The results of each 
of the regressions are shown in Table 7.5 (1 & 2). 
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Table 7-4 Means and standard deviations of the individual behavioural, normative, 
control beliefs and their correlations with intentions to comply with the SZSL 
 M SD r 
Intention to comply with the SZSL 4.07 .90  
Behavioural beliefs    
I would be helping to keep the school children safe. 6.06 1.32 .62** 
I would feel more comfortable than if I was driving at more than 
40km/hr. 
4.85 1.75 .37** 
It would reduce the chances of me having a crash involving a school 
child or children. 
6.11 1.32 .43** 
It would make me less able to keep up with the flow of traffic. 3.91 1.79 -.18** 
It would take me longer to reach my destination. 3.88 1.79 -.26** 
It would make my driving less exciting. 2.95 1.78 -.35** 
Normative beliefs    
Parent 5.60 1.65 .33** 
Friends 5.04 1.65 .44** 
Other drivers 4.84 1.62 .34** 
Family 5.24 1.67 .33** 
Community  5.39 1.57 .31** 
Control beliefs (Barriers to compliance)    
Needing to be somewhere urgently. 4.64 1.86 -.24** 
Driving alone with no other road user on the road. 4.52 1.93 -.22** 
Seeing that there are not any school children in the school zone. 5.22 1.62 -.20** 
Being tailgated by another driver (i.e., the other driver is driving at 
more than 30km/hr). 
4.20 1.80 -.20** 
Being distracted (i.e., distracted by music, GPS, passenger/s, etc). 3.71 1.62 -.20** 
Being on "autopilot" (i.e., you arrive at your destination but can't 
recall driving through a school zone). 
3.84 1.87 -.17* 
Being tailgated by motorcyclist (i.e., the motorcyclist is riding at 
more than 30km/hr). 
3.69 1.72 -.15* 
Control beliefs (Facilitators of compliance)    
Seeing a police vehicle or police officer. 5.90 1.44 .22** 
Knowing it is a school day. 5.58 1.48 .61** 
Seeing a speed camera. 5.94 1.53  .15* 
Experiencing congestion in the school zone area. 5.52 1.49 .42** 
Seeing motorcyclist and other drivers driving at 30km/hr or below. 5.25 1.58 .35** 
Having experienced a crash or near miss (in or around a school 
zone). 
4.69 2.10 -.02 
Driving over a speed hump. 5.71 1.45 .18** 
Seeing school children on the foot path in the school zone area. 5.99 1.39 .46** 
Seeing a crossing supervisor. 5.98 1.34 .37** 
Seeing adult pedestrians on the foot path in the school zone area. 5.58 1.48 .39** 
Seeing many motorcyclists in the school zone area. 5.47 1.53 .27** 
Seeing zebra crossing. 5.47 1.56 .44** 
Seeing traffic light in operation. 5.86 1.41 .40** 
Driving over yellow lines. 5.39 1.50 .47** 
Seeing school zone signage. 5.31 1.43 .56** 
Note: *p <.05; **p <.01 
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Table 7-5 Regression results: individual beliefs as predictors of intention to comply with the SZSL (1) 
Items R2 Adjusted 
R2 
B β Sig 
Behavioural beliefs .43 .41    
I would be helping to keep the school children safe.   .33 .49 .000* 
I would feel more comfortable than if I was driving at more than 40km/hr.   .08 .15 .017 
It would reduce the chances of me having a crash involving a school child 
or children.   .01 .02 .805 
It would make me less able to keep up with the flow of traffic.   .01 .02 .776 
It would take me longer to reach my destination.   -.01 -.03 .689 
It would make my driving less exciting.   -.09 -.18 .009 
Normative beliefs .22 .21    
Parent   .05 .10 .303 
Friends   .15 .31 .007** 
Other drivers   .04 .07 .484 
Family   -.01 -.02 .854 
Community    .04 .08 .456 
 
Note: Significant Bonferroni Adjustment10 . Behavioural and normative beliefs,*p <.008.  
 
 
                                                 
 
10 Bonferroni adjustment was used to reduce the chance of making a Type I error. It was performed by dividing the critical P value (0.05) with the number of items in each 
regression of beliefs. 
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Table 7-6 Regression results: individual beliefs as predictors of intention to comply with the SZSL (2) 
Items R2 Adjusted R2 B β Sig 
Control beliefs (Barriers to compliance) .09 .05    
Needing to be somewhere urgently.   -.09 -.18 .057 
Driving alone with no other road user on the road.   -.01 -.03 .776 
Seeing that there are not any school children in the school zone.   -.01 -.02 .859 
Being tailgated by another driver (i.e., the other driver is driving at more than 30km/hr).   -.04 -.09 .393 
Being distracted (i.e., distracted by music, GPS, passenger/s, etc).   -.03 -.05 .594 
Being on "autopilot" (i.e., you arrive at your destination but can't recall driving through a 
school zone).     .01   .01 .908 
Being tailgated by motorcyclist (i.e., the motorcyclist is riding at more than 30km/hr).   -.00 -.01 .951 
Control beliefs (Facilitators of compliance) .54 .51    
Seeing a police vehicle or police officer.   .02 .03 .733 
Knowing it is a school day.   .20 .34 .000*** 
Seeing a speed camera.   -.09 -.16 .068 
Experiencing congestion in the school zone area.   .06 .11 .127 
Seeing motorcyclist and other drivers driving at 30km/hr or below.   .05 .09 .177 
Driving over a speed hump.   -.08 -.13 .069 
Seeing school children on the foot path in the school zone area.   .42 .66 .000*** 
Seeing a crossing supervisor.   -.36 -.57 .000*** 
Seeing adult pedestrians on the foot path in the school zone area.   .05 .08 .422 
Seeing many motorcyclists in the school zone area.   -.2 -.27 .001*** 
Seeing zebra crossing.   .07 .12 .240 
Seeing traffic light in operation.   .05 .08 .451 
Driving over yellow lines.   .01 .01 .914 
Seeing school zone signage.   .18 .29 .001*** 
Note: Significant Bonferroni Adjustment11 . Control beliefs - barrier, **p<.01; Control beliefs – facilitator, *** p<.004 
                                                 
 
11 Bonferroni adjustment was used to reduce the chance of making a Type I error. It was performed by dividing the critical P value (0.05) with the number of items in each 
regression of beliefs. 
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Table 7.5 (1 & 2) shows only one behavioural belief significantly predicted intention 
to comply with the SZSL; namely, ‘I would be helping to keep the school children 
safe’ (β = .49, p = .001). In terms of the analyses of significant normative referents, 
‘Friends’ contributed independently to the prediction of intention to comply with 
SZSL with β = .31, p = .007.  In relation to the control beliefs, five items were found 
to be significant predictors of intention to comply with the SZSL; ‘Knowing it is a 
school day and the school zone's time period is operating’ (β = .34, p = .001), 
‘Seeing school children on the footpath in the school zone area’ (β = 66, p = .001), 
‘Seeing a crossing supervisor’ (β = -.57, p = .001), ‘Seeing many motorcyclists in the 
school zone area’ (β = -.27, p = .001) and ‘Seeing school zone signage’ (β = .29, p = 
.001). Each of these beliefs contributed significantly to the prediction of intention to 
comply with SZSL. In order to identify the critical belief-based targets for potential 
future interventions, all of the significant beliefs (i.e., seven beliefs in total) 
identified in this initial step of regressions were subsequently entered into the final 
regression analysis.  
 
Table 7-7 Regression analysis predicting intentions based on combination of 
behavioural, normative and control beliefs 
Items R2 Adjusted 
R2 
B (β) t Sig sr2 
Driver Beliefs .60 .59      
I would be helping to 
keep the school children 
safe. 
 
 .22 .32 5.70 .000* 0.07 
 Friends   .07 .14 2.73  .007 0.01 
Knowing it is a school 
day.  
 .17 .29 4.86 .000* 0.05 
Seeing school children 
on the footpath in the 
school zone area. 
 
 .24 .38 3.40 .001* 0.02 
Seeing a crossing 
supervisor.  
 -.22 -.33 -3.09 .002* 0.02 
Seeing many 
motorcyclists in the 
school zone area. 
 
 -.12 -.21 -3.42 .001* 0.02 
Seeing school zone 
signage.  
 .20 .32 5.10 .000* 0.05 
Note: Significant with a Bonferroni Adjustment whereby the critical P value (0.05) was divided with 
the number of items (7 items) in the analysis: *p <.007 
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As shown in Table 7.6, six of the seven beliefs contributed significantly to the 
prediction of intention to comply with the SZSL, with this final model explaining 
60% (Adjusted R² = .59) of the variance in intention to comply with the SZSL.  The 
six significant predictors were ‘I would be helping to keep the school children safe’ 
(β = .32, p = .001), ‘Knowing it is a school day and the school zone's time period is 
operating’ (β =  .29, p = .001), ‘Seeing school children on the footpath in the school 
zone area’ (β =  .38, p = .001), ‘Seeing a crossing supervisor’ (β = -.33, p = .002), 
‘Seeing many motorcyclists in the school zone area’  (β = -.21, p = .001), and 
‘Seeing school zone signage’ (β = .32, p = .001). 
 
 
7.2.5 Scenario-based intentions to comply with the SZSL 
A 2 x 2 between groups ANOVA was conducted to address hypotheses 4, 5, and 6 
which are as stated below:  
 
H4 The presence of school children in school zones will be associated with greater 
intention to comply with the SZSL. Specifically, there will be a main effect 
relating to school children such that the presence of school children in the 
school zone area will be associated with higher intention to comply. 
H5 The presence of other drivers speeding in school zones will be associated with 
lack of compliance with the SZSL. In particular, there will be a main of effect 
of other drivers’ speeding such that the presence of other drivers’ speeding in 
the school zone area will be associated with less intention to comply. 
H6 There will be an interaction between school children and other drivers 
speeding in school zones, such that the absence of other drivers speeding 
together with the presence of school children will result in higher intention to 
comply than any other combination of these variables. 
 
The dependent variable was intention to comply with the SZSL. Table 7.7 outlines 
the sample allocated randomly to each condition.  
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Table 7-8 Sample size per scenario 
Scenario Sample size (n=209) 
Scenario A 86 
Scenario B 46 
Scenario C 39 
Scenario D 38 
 
A main effect of school children on individual intention to comply with the SZSL 
was found, F(1,204) = 9.86, p= .002, such that in those scenarios where school 
children were present, drivers scored significantly higher on intention to comply with 
the SZSL (M = 4.28, SD = .74) than drivers responding to scenarios where school 
children were absent (M = 3.91, SD = .90). This effect however, only accounted for 
5% of the variance in intention to comply with the SZSL (partial η2 = .05) (see Table 
7.8 and Table 7.9) 
 
There was no significant main effect of other drivers speeding in school zones, 
F(1,204) = .63, p= .33.  Finally, the interaction between school children and other 
drivers speeding was not significant, F(1,204) = .07, p= .74.  
 
Table 7-9 Results of scenario based study using 2x2 between groups ANOVA  
Source of variation Type III Sum 
of Squares 
df Mean 
Square 
F Sig. Partial 
Eta 
Squared 
Presence and absence of 
school children 6.44 1 6.44 9.86 .002* .05 
Presence and absence of 
other drivers speeding  .63 1 .63 .96     .329 .01 
Interaction .07 1 .07 .11     .744 .00 
Error 133.23 204 .65    
Total 3735.40 208     
Corrected Total 141.63 207     
Note: R2= .059 (Adjusted R2= .045) 
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Table 7-10 The main effect of school children on intention to comply with the SZSL 
Variables Mean Std. 
Error 
95% Confidence Interval 
Lower Bound Upper Bound 
Presence of school children 4.28 .07 4.13 4.43 
Absence of school children 3.91 .09 3.73 4.09 
 
Table 7-11 The main effect of other drivers speeding on intention to comply with the 
SZSL 
Variables Mean Std. 
Error 
95% Confidence Interval 
Lower Bound Upper Bound 
Presence of other drivers speeding 4.15 .08 4.00 4.30 
Absence of other drivers speeding 4.04 .09 3.86 4.21 
 
 
7.3 Discussion 
Study 2b addressed five hypotheses posed earlier in this chapter. In particular, 
similar to Study 2a in Australia, Study 2b tested the applicability of an extended TPB 
in understanding drivers’ intentions to comply with the SZSL in Malaysia. This 
study also assessed drivers’ critical beliefs and the effect of situational factors on 
Malaysian drivers’ intention to comply with the SZSL. The following section 
discusses the results and their implications for road safety interventions as well as 
some methodological considerations.  
 
7.3.1 Support for the TPB 
The present study was based upon the TPB, and incorporated measures of 
habit and mindfulness in order to explore the psychosocial factors which influence 
drivers’ intention to comply with the SZSL. The results of this study provided 
support for the application of the TPB to drivers’ intended compliance with the 
SZSL in Malaysia. In particular, attitude, subjective norm, and PBC were all 
significant predictors of intention and, together, accounted for a significant 47% of 
the variance in drivers’ intention to comply with the SZSL. These results are in line 
with previous TPB research that focused on complying with a speed limit (e.g., 
Elliot & Armitage, 2003; Elliot et al., 2007; Warner et al., 2009). This prior research 
has also found the TPB to explain between 48% and 85% of the variance in intention 
relating to these behaviours. Thus, Study 2b findings supported Hypothesis 1. With 
regard to the additional constructs of mindfulness and habit, only habit was found to 
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be a significant predictor of intention (i.e., β of .17). The results indicated attitude, 
subjective norm, PBC and habit significantly predicted intention to comply with the 
SZSL. In particular, the overall model explained 51% of the variance in intention to 
comply, with habit explaining a further 4% of the variance on intention to comply 
with the SZSL, thus Hypothesis 2 was partially supported.   
 
 
 
 
 
 
 
 
 
 
 
 
While previous studies (e.g., (e.g., Armitage & Conner, 2001; Forward, 2009b) and 
Study 2a in Australia have found subjective norm to be the weakest predictor in the 
TPB, the current study, Study 2b found that subjective norm was a significant 
predictor of intention with β=.17, p<.05. The latter finding could be attributable to 
the individualist/collectivist dimension of culture, noted in the previous chapter. In 
collectivist cultures, people usually consider the needs and perceptions of the group 
to be more important than the needs and perception of individuals (Triandis, 1999). 
Most Asian countries including Malaysia are considered to be collectivist. In relation 
to school zones, Malaysian drivers may tend to make decisions based on their 
perceptions of what significant others believe about socially responsible compliance 
behaviour, therefore increasing the influence of subjective norms on intended 
compliance.  
 
 
 
 
Figure 7-1 Summary of the application of the extended TPB in predicting 
intention to comply with the SZSL in Malaysia
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As mentioned before, of habit and mindfulness only habit emerged as a significant 
predictor of intention to comply. It should be noted that the Study 2b did not use past 
behaviour to operationalise habit, as has been done in other research (e.g., Danner, et 
al., 2008).  Instead this study applied the Self-Report Habit Index (SRHI) devised by 
Verplanken and Orbell (2003). The result was in line with other habit-related 
research where habit influenced intention to perform a behaviour (e.g., Gardner, et 
al., 2011), thus suggesting that the SRHI is a useful scale that could be used in future 
road safety-related research. Given that this study did not analyse actual compliance 
with the SZSL and the moderating effect of habit and mindfulness on intention-
behaviour relationship (due to the low response for the Time 2 survey), the elements 
of Hypothesis 1 relating to actual compliance and Hypothesis 3 relating to 
moderating variables were not addressed. 
 
7.3.2 Other factors that influence drivers’ intention to comply with the SZSL 
In relation to the beliefs analysis, Malaysian drivers’ beliefs that keeping 
school children safe and presence of a crossing supervisor were more likely to 
influence their intention to comply with the SZSL. In addition, Malaysian drivers 
also believed that they would be able to comply with the SZSL when they knew it 
was a school day, saw school zones signage and saw school children and 
motorcyclists in the area. Together, these six beliefs accounted for 60% of the 
variance in intention of compliance with the SZSL which is in accordance with a 
previous study on drivers’ compliance with speed limits (Elliott, et al., 2005). The 
findings suggest that Malaysian drivers may require more visible and noticeable 
school zones to facilitate their compliance with the SZSL.  
 
The scenario-based analysis indicated that Malaysian drivers’ intentions to comply 
with the SZSL would be greater in the presence of school children than in their 
absence, thus supporting Hypothesis 4. Study 2b’s finding were also consistent with 
a previous study on drivers’ behaviour in school zones (Ash & Saito, 2007). Ash and 
Saito found that drivers were more likely to exceed speed limit by 10mph (16km/h) 
in the absence of school children. The results are also in line with the critical beliefs 
analysis mentioned above. One of the critical beliefs identified was presence of 
school children in the school zone. As such, collectively, Study 2b suggested that 
Malaysian drivers require more visual cues to facilitate their compliance with the 
SZSL.  
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Table 7-12 Summary of the Study 2b findings addressing the hypotheses 
Hypotheses Results 
H1       The standard TPB variables will significantly and positively predict 
intention to comply and actual compliance with the SZSL in 
Malaysia, such that more favourable attitudes, subjective norms and 
PBC will predict an increased intention to comply. 
Supported :  
Significant predictor: 
- Attitude 
- Subjective norm 
- PBC 
H2 Habit and mindfulness will contribute additional explanatory value, 
such that higher scores on mindfulness and habit of compliance will 
predict an increased intention to comply with the SZSL, over and 
above the standard TPB constructs. 
Partially supported. 
Significant predictor: 
- Habit 
H4 The presence of school children in school zones will be associated 
with greater intention to comply with the SZSL. Specifically, there 
will be a main effect relating to school children such that the 
presence of school children in the school zone area will be 
associated with higher intention to comply. 
Supported 
H5 The presence of other drivers speeding in school zones will be 
associated with lack of compliance with the SZSL. In particular, 
there will be a main of effect of other drivers’ speeding such that the 
presence of other drivers’ speeding in the school zone area will be 
associated with less intention to comply. 
Not supported 
H6 There will be an interaction between school children and other 
drivers speeding in school zones, such that the absence of other 
drivers speeding together with the presence of school children will 
result in higher intention to comply than any other combination of 
these variables. 
Not supported 
 
7.3.3 Implications of the research 
The findings provide support for the utility of an extended TPB model in 
predicting intention to comply with the SZSL, more specifically, all of the TPB 
variables (i.e., attitude, subjective norm, and PBC) as well as the additional variable 
of habit were found to significantly predict drivers’ intention to comply with the 
SZSL in Malaysia. Thus, based on the findings of Study 2b, road safety 
interventions, such as advertising or public education strategies, may be most 
successful if they focus on individuals’ attitude, subjective norm and PBC. For 
instance, strategies could benefit from reinforcing the positive consequences 
associated with complying with the SZSL, heightening the perception that a range of 
referents would approve of this behaviour, and emphasizing that compliance 
behaviour could be performed easily. This could be done through public education 
campaigns.  In addition, given that habit also emerged as a significant predictor of 
intention, road safety campaigns could promote positive driving behaviour in terms 
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of compliance with the SZSL (e.g., advantages of compliance with the SZSL) In 
addition, enforcement could be a beneficial strategy for fostering individuals’ habit 
of compliance with the speed limit.  
 
7.3.4 Strengths of the study 
One of the strengths of the study is that it provides a basis for strategies to 
improve compliance with the SZSL. In particular, necessary strategies to improve 
compliance may include road safety education campaigns and more effective traffic 
control devices. Road safety education campaigns should highlight the reasons for 
complying with the SZSL as well as building on existing beliefs in the need to 
ensure safety of school children. The results also suggest the need to increase the 
visibility of school zones with the use of more noticeable traffic control devices, 
such as flashing lights. In addition, the presence of crossing supervisors could 
improve drivers’ compliance as it increases the visibility of school zones.  
 
In relation to situational factors, Study 2b provided empirical evidence that presence 
and absence of school children influences driver behaviour in school zones. 
Specifically, the presence of school children is more likely to increase Malaysian 
drivers’ intention to comply with the SZSL. It would be worthwhile for the future 
research to further examine the influence of child pedestrians and other drivers’ 
behaviour in different setting or contexts (e.g., playground, residential area) and on 
different types of road users (e.g., motorcyclists). 
 
7.3.5 Limitations and future research directions 
Despite support for the TPB, there are a number of limitations of Study 2b that 
warrant consideration. The most important of these is that the present study 
measured intention but not behaviour. A meta-analysis of TPB studies demonstrated 
that, on average, intentions accounted for 27% of the variance in behaviour 
(Armitage & Conner, 2001). Such evidence suggests that while intentions are likely 
to be a good predictor of future compliance behaviour with the SZSL, they are not 
perfect predictors. Therefore, future research is needed to measure behaviour as well 
as intentions when assessing the utility of the TPB to predict drivers’ compliance 
with the SZSL. A second limitation of the study is the sample size, particularly in 
relation to Time 2 survey. Replication of this study could be considered in the future. 
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Finally, the data were based solely on self-reports of intention. Therefore, there is the 
possibility that respondents made socially acceptable responses. However, the 
respondents completed the questionnaires anonymously and could not gain anything 
by giving biased responses. 
 
7.4 Conclusions 
In conclusion, although Study 2b only analysed intention and not actual 
compliance, it demonstrates the applicability of the TPB in explaining drivers’ 
intention to comply with the SZSL among Malaysian drivers. Specifically, all of the 
TPB’s direct measures of attitude, subjective norm, and PBC were found to be 
significant predictors of intention. In addition, some support was also provided for 
the extended TPB framework, with habit, but not mindfulness, emerging as a 
significant predictor of intention. Thus, the findings indicated that drivers with a 
positive attitude towards compliance with the SZSL are more likely to intend to 
perform the behaviour. Furthermore, drivers who believed that people important to 
them would approve of their behaviour, and to perceive that they had control over 
whether or not they engaged in the behaviour, were more likely to intend to comply 
with the SZSL. In addition, drivers who had developed a habit (as conceptualised 
according to Verplanken & Aarts, 1999a) of complying with the speed limit were 
more likely intend to comply with the SZSL. While the findings, overall, provide 
support for the present theoretical framework, they also demonstrate the need for 
road safety interventions to be carefully targeted, taking into account the different 
predictors of intention to comply with the SZSL.  
 
7.5 Chapter summary 
This chapter approached three research questions by addressing five 
hypotheses. In particular, this study demonstrated the application of the TPB in 
understanding drivers’ intention to comply with the SZSL in Malaysia. The critical 
beliefs analysis identified specific beliefs predicting intention to comply with the 
SZSL. The 2 x 2 between groups analysis provided evidence of the effect of 
situational factors on drivers’ intention to comply with the SZSL in Malaysia. The 
next chapter provides a general discussion of the research program and synthesizes 
the findings of all the research conducted.
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Chapter 8: General discussion 
8.1 Chapter introduction 
School zones are areas in which children are exposed to risk from motorised 
vehicles, a risk which increases as vehicle speed increases. Reduced speed limits 
apply in school zones but compliance is not universal, and the factors contributing to 
compliance are not well understood. This research was intended to develop a better 
understanding of the psychosocial factors influencing driver compliance with the 
SZSL. A secondary objective was to investigate whether the findings differed across 
cultural contexts namely, Australia and Malaysia. 
 
The previous chapters have documented the research program which addressed the 
following overarching research aims: 
1. to examine the psychosocial factors which  influence drivers’ intended and 
(self-reported) actual compliance with the SZSL and the relative importance of 
such factors in Australia and Malaysia; 
2. to examine the extent to which the extended TPB provide an explanation of the 
psychosocial influences on drivers’ intended and (self-reported) actual 
compliance with the SZSL and the theoretical robustness across cultures; 
3. To explore the influence of situational factors on drivers’ intention to comply 
with SZSL in Australia and Malaysia. 
 
The research program used a mixed methods approach, and the qualitative and 
quantitative studies were strongly connected. Each subsequent study was informed 
by the prior phases within the research process. Through focus groups, Study 1 in 
Australia (Study 1a) and Malaysia (Study 1b) drivers’ beliefs were explored, 
specifically, the beliefs which underpin speeding and compliance with the SZSL in 
terms of the key behavioural, normative and control beliefs. The influences of habit 
and mindfulness as well as situational factors were also explored. Study 2 was a 
cross sectional, quantitative survey which examined the psychosocial factors within 
an extended TPB framework. Drivers’ intended and actual compliance with the 
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SZSL was examined in Australia (Study 2a) and intended compliance in Malaysia 
(Study 2b). 
 
This final chapter draws together and synthesises the main findings from these two 
studies in Australia (Study 1a and Study 2a) and Malaysia (Study 1b and Study 2b). 
It commences with a summary of the key findings which are then discussed in 
relation to the research questions. This discussion is followed by a review of the 
theoretical, methodological, and practical implications emerging from, and 
associated with, the research. Finally, the strengths and limitations of the research 
and directions for future research are presented. 
 
8.2 Summary of key findings 
This research program utilised a mixed methods approach conducted across 
two locations; Australia (Queensland) and Malaysia (Kedah). Study 1a was a belief 
elicitation study, conducted to elicit beliefs relating to speeding in school zones in 
Australia. This study involved 17 participants in several focus group discussions. It 
was found that speeding in school zones was considered undesirable and dangerous 
behaviour and that significant others would not approve. The participants also 
reported time pressure (being in hurry) and the absence of school children in the 
school zones area as facilitators which would encourage them to speed. In contrast, 
the existence of speed humps, a speed camera and the presence of police (or other 
authority figures) would discourage them from speeding in school zones. It also 
became apparent that participants did not feel comfortable admitting that they had 
sped in school zones, and preferred to talk in terms of their compliance with the 
posted speed limit.  This finding was not surprising given the behavioural beliefs 
expressed, highlighting the extent to which the behaviour was negatively valued. 
Therefore, the finding implied that subsequent research needed to focus on 
complying rather than speeding to the extent that it was believed there would likely 
be more openness in responding.  
 
Accordingly, Study 1b was an elicitation study conducted in Malaysia focusing on 
compliance with the SZSL. The study involved 13 participants across three focus 
group discussions. It was found that compliance with the SZSL was a desirable and 
acceptable behaviour and that significant others would approve and encourage 
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individuals to comply with the SZSL. Participants also reported that engineering 
countermeasures, such as speed humps as well as the presence of school children in 
the school zones area would encourage them to comply. In contrast, the presence of 
other drivers speeding in school zones would increase the likelihood that the 
participants would speed due to the pressure to travel at the speed of the traffic.   
 
Informed by aspects of the preceding qualitative studies, Study 2a involved 
quantitative surveys conducted in Australia to examine the psychosocial factors 
which influence drivers’ intended and actual compliance with the SZSL. Given that 
(self reported) actual compliance was measured in addition to intended compliance, 
Study 2a involved two phases of data collection, Time 1 (measured intended 
compliance) and Time 2 (measured self-reported actual compliance). Study 2a 
findings showed that attitude, PBC and mindfulness explained a significant 39% of 
the variance in intention to comply with the SZSL while subjective norm and habit 
did not make any significant contribution. Further, intention was found to be a 
significant predictor of actual compliance. The belief items assessed in Study 2a 
(informed by Study 1a findings) were subjected to Von Haeften’s (2001) critical 
beliefs analysis. The findings of this analysis revealed two critical beliefs as 
predicting intended compliance, namely: “keeping school children safe” (a 
behavioural belief) and “seeing a crossing supervisor” (a control belief). Study 2a 
also included a scenario based component to investigate the influence of two 
situational factors: presence and absence of school children in school zones and 
presence and absence of other drivers speeding in school zones. The results revealed 
a significant main effect of other drivers’ speeding in school zones such that the 
presence of other drivers’ speeding was associated with lower intention to comply 
than when driving alone. No other effects were significant. 
 
Study 2b was conducted in Malaysia. Unfortunately, the number of responses at 
Time 2 in Malaysia was too small to enable an analysis of actual compliance and, as 
such, the focus remained on intention as the key outcome measure. Attitude, 
subjective norm, and PBC and habit were found to be significant predictors of 
intention, and accounted for 51% of the variance in drivers’ intention to comply with 
the SZSL. Mindfulness, however, did not make any significant contribution. Von 
Haeften’s (2001) critical beliefs analysis identified six critical beliefs that predicted 
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drivers’ intention to comply with the SZSL: ensuring safety of school children 
(behavioural beliefs), the presence of a crossing supervisor (control beliefs), 
knowledge of the school day (control beliefs), seeing school zones signage (control 
beliefs) and seeing school children and motorcyclists in the area (control beliefs). 
The scenario based component of Study 2b revealed a significant main effect of 
presence of school children in school zones such that the presence of school children 
was associated with higher intention to comply with the SZSL than when driving in 
the absence of school children in the school zones. No other effects were found to be 
significant. A summary of the overall research findings across the program of 
research is presented in Figure 8.1. 
 
The next sections of this chapter discusses the key findings in relation to each of the 
four research questions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8-1 Summary of research key findings
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8.3 Addressing research questions  
8.3.1 What are the psychosocial factors that influence drivers’ intended and 
actual compliance with the SZSL? 
Research question 1 concerned psychosocial factors which contribute to 
drivers’ intended and actual compliance with the SZSL. Although there were some 
differences between Australia and Malaysia, discussion of these aspects of the 
findings are more relevant to the second research question, and as such the next 
section reviews findings across countries. This section focuses instead on overall 
influences in each country. 
 
8.3.1.1 Australian studies (Study 1a and Study 2a) 
Study 1a (focus groups in Australia) revealed interesting findings which led 
to an overall change in focus for this program of research. In particular, speeding in 
school zones was identified as being a much more negatively valued aspect of 
drivers’ speeding behaviour than first anticipated. As mentioned in Section 8.2. 
Participants did not feel comfortable admitting that they had sped in school zones, 
and preferred to talk in terms of their compliance with the posted speed limit to avoid 
negative perception from other participants. Therefore, Study 1a’s findings suggested 
that subsequent research needed to focus on compliance rather than speeding to the 
extent that it was believed more openness in responding would be likely.  
 
Given that the specific context of speeding under investigation in this study was 
exceeding the limit within school zones it was perhaps not surprising that drivers 
reported feelings of regret for committing a speeding offence in school zones and 
therefore negatively valued the behaviour. The findings, however, were in contrast 
with previous traffic psychology studies which have reported that drivers who speed 
or who were caught for speeding reported not feeling guilty about it and, further, 
regarded the offence as less serious than other driving violations, such as drink 
driving (Corbett & Simon, 1992; Parker, Manstead, Stradling, & Reason, 1992b). 
The current research was thus able to demonstrate that speeding in school zones 
represented somewhat of a “special case” or exception, thus further supporting the 
unique and important contribution of this research. This is consistent with Forward’s 
(2008) finding that speeding needs to be studied in its specific context. 
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Study 2a extended upon the Study 1a findings by examining factors which 
influenced drivers’ intended and actual compliance with the SZSL in Australia. 
Consistent with Study 1a’s findings that drivers reported speeding in school zones 
may cause crashes with school children, in Study 2a “keeping school children safe” 
was found to be one of the critical beliefs which significantly predicted intention to 
comply with the SZSL. This finding aligns with Fleiter (2010). In Fleiter’s study, 
drivers, including young drivers and excessive speeders reported that they would 
comply with the 40km/h posted speed limit in the school zones. They stated that the 
reduction in speed was only for a short distance (i.e., 200 to 300 metres of school 
zones), thus, compliance would have little impact (in terms of time) on their overall 
journey time (Fleiter, 2010).   
 
Second, Study 1a identified facilitators and barriers of drivers’ speeding in school 
zones. Drivers were more likely to speed when they perceived time pressure and 
when driving in the absence of school children around school zones. On the other 
hand, seeing a speed camera or engineering measures, such as speed humps and 
speed indicator monitors as well as police or other authority figures were identified 
as barriers to, or factors discouraging, drivers’ speeding in this area. Although the 
presence of police was identified as a barrier to speed in school zones in Study 1a, it 
was not found to be a significant critical belief influencing intention in Study 2a. In 
Study 2a, the presence of the crossing supervisor was identified as a critical belief 
influencing drivers’ intention to comply with the SZSL. The discrepancy between 
Study 1a and Study 2a may due to the differing consequences of speeding. Police 
presence is linked with a possible fine, whereas the presence of a crossing supervisor 
suggests that children are vulnerable and need assistance. Even though the results 
differ between Study 1a and Study 2a, it could be argued that both results 
consistently show that the presence of police, authority figures, or a crossing 
supervisor may increase drivers’ awareness that they are approaching or driving 
through a school zone and thus, such factors may lead to a reduction in vehicle 
speed. This finding aligns with previous studies  which have reported reductions in 
vehicle speeds in the presence of an authority figure along the driving route 
(Ponboon et al., 2009; Ryeng, 2012).  
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In terms of predictors of intention based on the extended TPB being investigated, 
Study 2a identified attitude, PBC, and mindfulness as significant predictors of 
intention. This result was supported by the critical beliefs analyses. In particular, 
“keeping school children safe” (a behavioural belief) and “presence of the crossing 
supervisor” (a control belief) were found to be significant predictors of intention to 
comply. In relation to the influence of mindfulness on intention, Study 1a and Study 
2a findings were consistent. Study 1a reported that unintentional speed was one of 
the reasons people speed in school zones. This tendency may likely be due to the fact 
that school zones in Queensland, Australia only operate during school days and at 
particular times (7.00am to 9.00am and 2.00pm to 4.00pm). Thus, when a driver is 
mindful that they are approaching or going through a school zone, it may increase 
their intention to comply with the SZSL. The school zones’ operation time also could 
be the reason why habit was not a significant predictor of intention to comply. Habit 
is about repetition of driving on the same route in the same condition over time. 
Since the SZSL applies only in certain times on school days, it is possible that habit 
of compliance may not have developed. The findings in relation to the role of 
mindfulness in influencing intentions and behaviour will be discussed further in 
relation to research question 3, Section 8.2.3. 
 
In terms of the other predictors of intention found in Study 2a, of note, subjective 
norm was not significant despite predictions. In the TPB, subjective norm is 
hypothesised to influence intention. As mentioned in Section 6.1.1, previous studies, 
including meta-analyses (e.g., Armitage & Conner, 2001; Chatzisarantis, Hagger, 
Smith, & Sage, 2006; Evans & Norman, 1998; Forward, 2009b) have found that this 
finding is not uncommon. In order to address this problem, Fishbein and Ajzen 
(2005) suggested that measures of subjective norm should be designed to also 
include injunctive and descriptive norms. In Study 2a, subjective norm was measured 
using only three items and it is possible that, despite being a conventional measure of 
subjective norm, this measure may have failed to tap other important aspects of 
normative influence. Further, Forward (2008) indicated that injunctive norm and 
descriptive norm differ. Therefore, future research may benefit from including 
injunctive and descriptive norms in order to examine other potential normative 
influences upon drivers’ intention to comply with the SZSL.  
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In relation to predictors of actual compliance with the SZSL, only intention was 
found to be a significant predictor of compliance, not PBC. This finding is in contrast 
with other speed limit compliance research which has found intention and PBC 
significantly predict actual compliance (Elliott & Armitage, 2003; Elliott, et al., 
2007; Warner, et al., 2009). In contrast, however, other TPB-related studies have also 
found that PBC is not always a significant predictor of behaviour (e.g., Abraham & 
Sheeran, 2003;  Armitage & Conner, 2001; Armitage, Norman, & Conner, 2002).  
 
8.3.1.2 Malaysian studies (Study 1b and Study 2b) 
With regard to the Malaysian studies, Study 1b (focus groups in Malaysia) 
findings were similar to the findings of Study 1a within Australia. In particular, 
Study 1b indicated that compliance with the SZSL was an acceptable and favourable 
behaviour among drivers, and that drivers believed that an advantage of compliance 
with the SZSL was that it could reduce the crash risk for school children and ensure 
their safety. In terms of normative beliefs, drivers also believed that significant 
others would approve of their compliance. Study 1b also indicated that, in terms of 
control beliefs and facilitators of compliance, existence of countermeasures in school 
zones, such as speed humps and the presence of school children would make drivers 
more likely to comply with the SZSL.  
 
Looking  across the findings from the Malaysian studies, Study 1b and Study 2b, the 
critical beliefs analysis results in Study 2b showed that the drivers’ beliefs about 
ensuring the safety of school children and the presence of school children may 
increase drivers’ intention to comply with the SZSL. Additionally, the presence of a 
crossing supervisor and motorcyclists, the existence of school zones signage and 
drivers’ knowledge of school day scheduling were found to predict drivers’ intention 
to comply in this area. Collectively, these findings suggest that Malaysian drivers 
may require more visible and noticeable features to draw their attention to being in 
school zones and to facilitate their compliance with the SZSL. Study 2b’s findings 
were consistent with Ash and Saito’s (2007) suggestion that increasing the visibility 
of school zones by using more noticeable traffic controls could enhance speed limit 
compliance. In particular, they suggested traffic control devices such as flashing 
lights, crossing supervisors, and speed monitoring displays may aid drivers become 
more speed compliant especially in school zones. The current findings support the 
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implied value of such countermeasures in school zones to heightened drivers’ 
awareness of school zones and reduce their vehicle speed in this area. 
 
In relation to the predictors of intention according to the regression models based on 
the extended TPB, in Study 2b, attitude, subjective norm, and PBC were found to be 
significant predictors of intention to comply with the SZSL such that, those who 
viewed compliance with the SZSL in a positive way, perceived a high level of social 
approval and who thought it would be easy to comply were more likely to intend to 
do so. Study 2b also reported that habit was a significant predictor of intention to 
comply with the SZSL but not mindfulness. This differs from the pattern of results in 
Australia, as will be discussed in the next section. 
 
While evidence in Study 1a supported mindfulness as a likely predictor of intentions, 
the regression predicting intention which included mindfulness in Study 2b revealed 
mindfulness was not a significant predictor. This may be because school zone 
speeding countermeasures in Malaysia are engineering measures such as speed 
humps and alert bars and these are commonly and permanently implemented. Drivers 
do not have to be mindful about the day of week or time of day, they simply need to 
respond to the physical measures they come across. Presumably less mindful drivers 
may not notice the first speed humps until they hit them, or notice all the visible 
indicators of a school zone, but the amount of such visible information may 
compensate for this deficit. The influence of habit in Malaysia has a similar possible 
explanation. Since most drivers repeatedly use certain routes, they repeatedly 
encounter permanent school zone installations such as speed humps. Such repetition 
would be expected to lead to a habit of slowing down when approaching these sites 
until the behaviour becomes automatic. Thus, it is habit rather than mindfulness 
which particularly influences one’s intention.  
 
In summary, the extended TPB variables demonstrated the efficacy of the TPB in 
explaining self-reported intention with the SZSL. Importantly, not all of the standard 
TPB variables were significant predictors of intention to comply among Australian 
and Malaysian drivers. In particular, the findings of Study 2a identified that of the 
variables considered, attitude, PBC and mindfulness were significant predictors of 
drivers’ intention to comply in Australia. Whereas, in Malaysia, Study 2b indicated 
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that attitude, subjective norm, PBC and habit were significantly predictors of drivers’ 
intention to comply. Nevertheless, as a group of factors, they did significantly 
influence intention to comply with the SZSL. Additionally, intention was found to be 
a significant predictor of actual compliance with the SZSL among the Australian 
sample in Study 2a, thus supporting the well-established link between intention and 
actual behaviour as discussed in Section 6.4.1.  
 
The current research also identified critical beliefs underpinning the drivers’ 
intention to comply. Behavioural beliefs and control beliefs but no normative beliefs 
were found to be critical beliefs influencing drivers’ intention to comply with the 
SZSL. The findings that normative beliefs did not predict intentions according to the 
critical beliefs analysis may be because individual’s behavioural beliefs and control 
beliefs were more important in determining their behaviour (compliance with the 
SZSL). In general, across all analyses, ensuring safety of school children 
(behavioural belief) and the presence of a crossing supervisor (control belief) 
appeared most salient in encouraging compliance in both countries (Australia and 
Malaysia). Indeed, this finding presents an important aspect to be considered in 
relation to the development of effective countermeasures in promoting compliance 
with the SZSL, which will  be discussed further in Section 8.4.3 regarding practical 
implication of this research. 
 
8.3.2 Are the psychosocial factors that influence drivers’ intention to comply 
with the SZSL consistent across cultural contexts? 
The findings of this research program provided information to assess the 
consistency of the psychosocial factors that influence drivers’ intention and actual 
compliance with the SZSL across cultural contexts. It is acknowledged that the 
definition of compliance with the SZSL was different in Australia and Malaysia, 
nonetheless, adequate similarities between many constructs under investigation 
allowed for comparisons of the relative importance of the constructs for Australian 
and Malaysian drivers to be made. 
 
There were similarities noted across studies with respect to drivers’ beliefs (Study 1a 
and Study 1b). Drivers believed that speeding in school zones was an unacceptable 
and dangerous behaviour and compliance with the SZSL was a favourable behaviour. 
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In Study 2, drivers’ beliefs about ensuring safety of school children and seeing a 
crossing supervisor were identified as critical beliefs influencing the intentions of 
both Australian and Malaysian drivers. These similar findings in both countries 
indicated that Australian and Malaysian drivers were concerned about the safety of 
school children and that the presence of a crossing supervisor may increase their 
awareness when approaching a school zones area, thus facilitating compliance with 
the SZSL. Additionally, for Malaysian drivers, the presence of motorcyclists and 
school children, knowledge of it being a school day (when in a school zone), and the 
existence of school zones’ signage were all found to increase drivers’ intention to 
comply with the SZSL (see Figure 8.1). This latter finding was different from Study 
2a (Australian study) which identified only two critical beliefs. It indicated that 
Malaysian drivers may require more visible and noticeable school zones to facilitate 
their compliance with the SZSL. Overall, considering the items which were 
significant in both countries, the key conclusion which may be drawn is that in 
Malaysia visual sighting of relevant cues (e.g., presence of motorcyclists and school 
children in a school zone) is very important. It was noted above that Malaysian 
drivers may be likely to form a habit of compliance, which appears to contradict the 
notion that visual cues are important. It is possible that habit contributes to drivers 
slowing down as they enter a school zone but not fully complying with the SZSL, 
while the visual cues (i.e., the presence of school children) contribute to compliance. 
This implies a degree of mindfulness, because they notice the children and respond 
appropriately. However, Study 2b in Malaysia did not find that mindfulness 
significantly influenced intention to comply. This contradiction will be further 
discussed in the next section and when considering theoretical implications 
With respect to the standard TPB variables (i.e., attitude, subjective norm, and PBC), 
while the findings of Study 2 in both countries provided support for the application 
of an extended version of the TPB to understand driver behaviour across cultures, a 
difference was noted. Specifically, subjective norm was found not to be a significant 
predictor of intention in the Australian sample, while in Malaysia, it was a significant 
predictor of intention to comply with the SZSL. The difference in cultures, 
(individualistic vs collectivist culture) could be the reason for the discrepancy. 
Triandis (1989) stated that in individualistic cultures, each individual is acting on his 
or her own and makes their own decision to the extent that they interact with the rest 
of the group (society) as individuals. Whereas, in a collectivist culture, connection 
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within social groups is important and may focus on community, society, nation, or 
country (Triandis, 1989). Those who are from individualistic cultures (Australia) 
may choose to explain their behaviour as resulting from their personal beliefs and 
choices rather than a need to meet the expectations of others, hence the influence of 
subjective norms is downplayed. In collectivist cultures (Malaysia), people may see a 
need to explain their behaviour in terms of their responsibility to the community or 
society rather than their personal beliefs and motivations, such that subjective norms 
become more important. This requires confirmation, but is consistent with the 
assertion that it is important to consider cultural differences when attempting to 
understand predictors of intention and behaviour (Triandis, Bontempo, Villareal, 
Asai, & Lucca, 1988).    
 
In relation to the additional variables of habit and mindfulness, Study 2a revealed 
that, in Australia, mindfulness significantly predicted intention whereas habit did not. 
Specifically, the findings indicated that individuals who were more mindful also 
have a higher intention to comply with the SZSL. Whereas, in Malaysia, in Study 2b, 
the findings showed the exact reverse in that habit but not mindfulness was a 
significant predictor of intention to comply. In particular, individuals with a stronger 
habit of compliance were more likely to have a higher intention to comply with the 
SZSL. The difference may reflect the greater use of physical engineering 
countermeasures such as speed humps and raised alert bars where these types of 
countermeasures are commonly implemented in school zones in Malaysia. .Whereas, 
in Australia, the speed zones apply on certain days (school days) at certain times 
(7.00am to 9.00am and 2.00pm to 4.00pm). As such, Australian drivers need to be 
more mindful that they are approaching school zones because they may not have the 
same degree of visual reminders. As noted above, this explanation does not account 
for the importance of visual cues to Malaysian drivers, which implies a degree of 
mindfulness. As will be discussed later, it is possible that the measure of mindfulness 
used in this research was inadequate. 
 
There were also notable differences between Australian and Malaysian drivers’ 
responses with respect to the impact of the situational factors investigated. In 
particular, the presence of other drivers speeding in school zones was associated with 
greater intention to not comply than when driving alone in the sample of Australian 
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drivers but not Malaysian drivers. The presence of other drivers who are speeding 
may increase pressure on individual drivers, lowering their control and thus 
increasing the likelihood of that they will speed in the school zone. In Malaysia, 
however, only the presence of school children was found to be associated with 
greater intention to comply with the SZSL, such that, the presence of school children 
may likely increase drivers’ awareness that they are approaching school zones. This 
awareness may increase drivers’ intention to comply with the SZSL. The differences 
in the findings between the Australian and Malaysian samples suggests that 
Malaysian drivers may require more visual cues to facilitate their compliance with 
the SZSL.  
 
8.3.3 To what extent do habit and mindfulness influence intention to comply 
and compliance with the SZSL? 
The third research question sought to enhance understanding of the additional 
variables under examination: habit and mindfulness. Habit, as discussed in Chapter 
3, is a type of automatic behaviour that is goal dependent, thus when habit becomes 
stronger, it will influence behaviour directly (De Bruijn, et al., 2007). With regard to 
mindfulness, as discussed in Chapter 3, it may help individuals to fulfil their 
intentions by strengthening the ability for self-control (i.e., the ability to stay focused 
on plans and intentional thoughts) (Brown & Ryan, 2003). As mentioned in 
discussion of findings relating to research question 1, Study 2b showed that habit 
only predicted intention to comply with the SZSL among Malaysian drivers, while in 
Australia (Study 2a), the results showed that habit was not a significant predictor 
while mindfulness was.  While mindfulness was not a significant factor influencing 
Malaysian drivers’ intention to comply, the findings potentially highlight the role of 
mindfulness since intention may increase with visible and noticeable school zones. 
The next paragraphs discuss these findings further. 
 
The findings of the Australian studies show consistency throughout the research 
program. In Study 1a, it was found that drivers’ unintentional speed or mindless 
driving in school zones may be due to several reasons such as driving on an 
unfamiliar area/route, having time pressures, fatigue or boredom and experiencing 
instances where one’s mind may wander. In Study 2a, mindfulness was found to be a 
significant predictor of drivers’ intention to comply with the SZSL. When the critical 
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beliefs were identified in Study 2a, “seeing crossing supervisor” represented a 
control belief influencing intentions and may be reframed in terms of the influence of 
mindfulness. Arguably, the presence of a crossing supervisor may increase drivers’ 
awareness and their attention to the surrounding road environment with awareness 
and attention representing components of mindfulness (Brown & Ryan, 2003) such 
that drivers may reduce their vehicle speed and comply with the SZSL.  
 
However, although mindfulness was found to influence intention, it did not predict 
actual compliance in Study 2a. As stated in Section 6.4, Study 2a findings also 
revealed that habit and mindfulness did not moderate the intention-behaviour 
relationship and mindfulness did not moderate the intention-behaviour relationship 
when habit was controlled for. These findings suggest that greater mindfulness does 
not increase the likelihood that intention is translated into behaviour.  
 
This finding is in contrast with Chatzisarantis and Hagger (2007) who found that 
mindfulness moderated the intention-behaviour relationship in relation to physical 
activity, when controlling for habit. One possible explanation for the difference in 
findings may relate to the behavioural context and the complexity of factors likely to 
influence driving relative to leisure exercise (see Section 6.4.1). Other factors may 
also divert attention from an intended course of action thus resulting in a weaker 
connection between intentions and behaviour. Driving is an activity where drivers 
interact with other road users in the traffic environment. Therefore, other factors such 
as the presence of other drivers speeding may divert them from following through 
their intention to comply. In fact, a more mindful driver may be more subject to 
influences of this kind because they are more likely to notice them. Thus, 
mindfulness clearly plays an important role in increasing drivers’ intention, but there 
may be complexities involved in the translation of intentions into actual behaviour. 
Future research could examine the role of mindfulness in the translation of intention 
to behaviour, and how mindfulness and habit interact in relation to an array of 
behaviours including driver behaviour (e.g., speeding on the highway or expressway, 
mobile phone usage while driving, etc).  
 
In relation to the Malaysian studies, collectively, Study 1b and Study 2b provided 
mainly consistent findings. In particular, in Study 2b, habit but not mindfulness was 
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a significant predictor of drivers’ intention to comply with the SZSL. This study 
utilised the Self-Report Habit Index (SRHI) devised by Verplanken and Orbell 
(2003) as the measure for habit. The finding of Study 2b was in line with other habit-
related research where habit influenced intention to perform target behaviour (e.g., 
Gardner, de Bruijn, & Lally, 2011). This finding was arguably consistent with Study 
1b where speed humps were identified as one of the facilitators that encourage 
drivers to comply with the SZSL.  As discussed in Chapter 2, in Malaysia, 
engineering countermeasures such as speed humps are common measures that are 
permanently implemented in school zones and may help drivers to develop a habit of 
compliance. However, as noted above, it could also be argued that perception of the 
speed humps relies on mindfulness to some extent as well. This alternative 
interpretation is supported by the findings with respect to critical beliefs, where non-
permanent cues such as presence of a crossing supervisor and children on the 
footpath were found to contribute to intention. As suggested in the previous section, 
it may be the case that both habit and mindfulness are operating, or that an 
abundance of visual cues compensates for a lack of mindfulness. It has also been 
flagged that the measure of mindfulness may have been inadequate, which will be 
discussed further below.  
 
8.3.4 How do situational factors influence drivers’ intention to comply with the 
SZSL? 
Research question 4 related to the extent to which situational factors may 
impact upon driver intention to comply with the SZSL.  The situational factors 
explored in this research were the presence (and absence) of school children as well 
as the presence (and absence) of other drivers speeding in school zones. These 
situational factors were incorporated into manipulated scenarios in both the 
qualitative and quantitative studies and in both the Australian and Malaysian 
components of each study.  
 
Relating to the Australian studies, when considered together, the findings from Study 
1a indicated that the absence of school children was identified as a control belief 
which would facilitate drivers’ intention to speed in school zones, however in the 
2x2 analysis in Study 2a it was not found to have a main effect on drivers’ intention 
to comply with the SZSL (see Figure 8.1). However, in the analysis of critical 
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beliefs, the presence and absence of school children were associated with similarly 
high mean scores of intention to comply with the SZSL (M=4.69 and M=4.67 
respectively) (see Section 6.3.7). The absence of the expected effect in Study 2a may 
thus be due to a ceiling effect of intentions given that intention to comply in SZSL is 
already high in both groups (given the 5-point scale). 
 
Instead of an effect of presence/absence of school children, Study 2a found only a 
significant main effect of other drivers speeding in school zones, such that other 
drivers speeding would reduce their intention to comply. However, in Study 1a 
participants had expressed the view that this would be unlikely to affect their 
intentions or behaviour. It is possible that this can be explained by the switch from 
speeding to compliance as the behaviour of interest after Study 1a, since it was noted 
that speeding and compliance with the speed limit are not opposites of each other. 
While the Study 2a findings about the situational factors also appear to be at variance 
with the finding that subjective norm did not contribute significantly to intention, this 
is consistent with the suggestion (discussed above) that descriptive norms (what 
other people do) need to be considered. The findings are also in line with previous 
research which has highlighted the effect of other drivers’ behaviour on individual 
drivers (e.g., Aberg, 1999; Fleiter, Lennon, & Watson, 2010; Haglund & Åberg, 
2000; Yinon & Levian, 1995). This typically takes the form of perceived pressure 
from other drivers to speed up (Fleiter, Lennon, & Watson, 2010; Forward, 2006; 
Haglund & Åberg, 2000; Yinon & Levian, 1995).   
 
In the Malaysian studies, collectively, in Study 1b and Study 2b, the presence of 
school children was an important factor influencing drivers’ intention to comply with 
the SZSL. In Study 1b, the presence of school children was considered by 
participants to facilitate driver compliance with the speed limit. This belief was 
supported by Study 2b, where it was found that the presence of school children (a 
control belief) was one of the critical beliefs predicting intentions. School children’s 
presence and absence was also found to be associated with a significant main effect 
of drivers’ intention to comply with the SZSL. These findings suggest that the 
presence of school children in school zones may increase drivers’ awareness that 
they are approaching school zones and, thus, may ultimately lead to a reduction in 
vehicle speed. The finding was in accordance with previous evidence which has 
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reported that the presence of a pedestrian on the side of the street influences drivers’ 
speed choice (e.g., Várhelyi, 1998; Aronsson, 2006).  
The presence/absence of other drivers speeding in school zones was found not to 
have a significant main effect on intention to comply with the SZSL in Malaysia. 
This was similar to Study 1b, where most of the participants reported that they 
preferred to give way to other drivers speeding rather than speed up themselves. 
However, it should be noted that the presence and absence of other drivers speeding 
were each associated with similar mean scores of intention to comply (M=4.15 and 
M=4.04 respectively, see Section 7.2.5).   
 
Although there are differences of findings in Australia and Malaysia as noted in 
Section 8.3.2, the findings highlight the important of situational factors and their 
effect on compliance with the SZSL.  It would be worthwhile for the future research 
to further examine the influence of the behaviour of other road users on intention and 
actual behaviour, particularly in regards to compliance with the SZSL and the effect 
of the presence of children in that area. 
 
8.4 Implications of the research  
8.4.1 Theoretical implications  
Overall, the research provides support for the TPB as a sound explanatory 
framework for driver behaviour, and, in this research, driver compliance with the 
SZSL in Australia and Malaysia. There have been only a few theoretically-based 
investigations of factors underpinning drivers’ compliance (given that most studies 
focus on speeding rather than compliance) (e.g., Elliot & Armitage, 2003; Elliot, et 
al., 2007a; Warner, et al., 2009; Letirand & Delhomme, 2005) and these studies 
focused upon compliance with the speed limit in built up areas (i.e., speed limit of 
32km/h, 48km/h and 64km/h) and the urban area (i.e., 50 km/h speed limit) rather 
than compliance with the SZSL. Thus, this research provides a valuable contribution 
to current understanding of drivers’ compliance with the speed limits within a 
specific context; namely, school zones with speed limits of 40km/h (Australia) and 
30km/h (Malaysia).  
 
In terms of the extended TPB framework guiding this research, the construct of 
mindfulness has been widely applied to aid understanding of behaviours in areas 
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ranging from clinical psychology, meditation, physical activity, and education 
through to business. In recent years, there has been a growing interest in the role of 
mindfulness in relation to driver behaviour (Demick, 2000). Currently, however, 
despite this interest, there are few empirical studies which have assessed mindfulness 
in relation to driver behaviour with most researchers merely providing the suggestion 
that it would be a valuable construct to explore further (e.g., Demick, 2000; Kass, et 
al., 2008; Ledesma, et al., 2010). Mindfulness has also been regarded by some as 
holding promise for adding further explanation of intention-behaviour relations, and 
the intention-behaviour gap more specifically (Chatzisarantis & Hagger, 2007). The 
current research, therefore, addressed this gap by examining the extended TPB 
framework and the extent to which mindfulness and habit predicted intentions and 
behaviour and the extent to which they moderate the intention-behaviour 
relationship. The current research also represents the first research program which 
has integrated mindfulness and habit within an existing theoretical framework, 
specifically the TPB, to aid understanding of the psychosocial factors influencing 
drivers’ intentions to comply as well as actual compliance with SZSL. Further, this 
research also provides qualified support for the inclusion of mindfulness and habit to 
aid the understanding of driver behaviour in this context. 
 
This research also enhanced understanding in cross-cultural road safety research 
based upon the extended TPB. There are similarities and differences in driver beliefs 
and behaviours in relation to compliance with the SZSL between drivers in Australia 
and Malaysia. Thus, the current research enhances the knowledge of psychosocial 
and situational factors which affect traffic safety in each country.  
 
The discussion in the preceding sections identified some areas where further 
exploration of theory appears to be needed. Some of the findings concerning 
mindfulness appear contradictory, and the relationship between habit and 
mindfulness is similarly unclear. It is likely that the conceptualisation of mindfulness 
in relation to driving requires further work, which will have implications for the way 
mindfulness is measured. It is worth noting that some of the unexpected results for 
mindfulness may reflect inadequate measurement, addressed below. Also identified 
in the discussion was the possible influence of the individualist/collectivist cultural 
dimension on the pattern of results, particularly in relation to the subjective norm 
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component of the TPB. This adds an additional consideration to the well-known 
concerns about the need to expand subjective norm by including injunctive and 
descriptive norms. 
 
8.4.2 Methodological implications 
In this research, the mixed method approach was utilised (qualitative and 
quantitative approach). This approach can provide the benefits of different methods 
while minimising for some of their limitations (Johnson & Onwuegbuzie, 2004). 
This methodology proved to be useful as a broad approach to the research, however 
some methodological issues arose that are worth noting. 
 
As mentioned above, although the established Mindfulness Awareness Attention 
Scale (MAAS) was identified as the scale best suited to mindfulness in a driving 
context, the findings suggest more research is needed into measurement of 
mindfulness. In addition to the patterns of results referred to earlier, a consideration 
of the items in the scale shows that several of them imply a degree of self awareness 
that introduces potential for bias. In particular, a person might rate low on 
mindfulness because they are aware of their own shortcomings in particular 
situations (for example, admitting that they sometimes drive on ‘autopilot’) whereas 
a person who lacks insight may self-report higher scores on the scale and be 
apparently more mindful but actually less so. Such respondents may incorrectly 
report that they intend to comply with the speed limit but not do so. As such, there 
could be a subgroup of people who rate high on mindfulness but who exhibit a lack 
of correspondence between their intentions and behaviour.   
 
With regard to habit, habit was found influence drivers’ intention to comply with the 
SZSL in Malaysia. Habit involves automatic features which are strengthened through 
routine activity. The SRHI assesses a number of items that characterise the automatic 
nature of habits (Danner, et al., 2008). As such, the current research provides support 
for the reliability and validity of SRHI as a scale that could be used in future 
research, specifically, driver behaviour-related research. 
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Another methodological issue of a more practical nature was the difficulty in 
achieving follow-up results with the Malaysian sample, who were much less likely to 
answer the Time 2 questionnaire. The researcher also received feedback about the 
questionnaire being too long, while this was not raised as an issue for the Australian 
sample. This might have explained the higher number of Malaysian questionnaires 
that had data missing, which was not at random. Although questionnaire-based 
research has a long history in Western countries and is familiar and accepted, it may 
not be an optimal methodology for conducting research in Malaysia, at least in areas 
similar to the current research. 
 
8.4.3 Practical implications 
In order to increase driver awareness of being within a school zone and, 
ultimately reduce the number of child pedestrian crashes, various countermeasures 
are needed including those aimed at changing road user behaviour. Study 1 (Study 1a 
and Study 1b) identified specific beliefs that made important contributions towards 
drivers’ speeding and compliance with the SZSL. The most salient of these beliefs 
could be used to help design road safety interventions to persuade and encourage 
drivers to comply with speed limits in school zones. For instance, the possible 
intervention strategies include public education and mass media campaigns that 
reinforce the positive consequences associated with compliance with the SZSL or 
emphasise the negative consequences of speeding in this area (focus more on how 
vulnerable children are and that the likelihood of surviving is greatly increased if the 
speed limit is 30km/hr or lower), heightening the perception that a range of referents 
would approve of the compliance behaviour, and emphasizing that compliance 
behaviour could be performed easily. These strategies could be implemented in 
Australia and Malaysia.  
  
Additionally, based on the findings from Study 2a in Australia, the current research 
suggests that road safety interventions, such as advertising or public education, may 
be most successful if they focus on individuals’ attitude and PBC given that each of 
these constructs significantly predicted drivers’ intention to comply with the SZSL in 
this country. For instance, campaigns emphasising the benefits of compliance with 
the SZSL in terms of the safety of children could prove effective. Further, the 
visibility of school zones could be enhanced with the use of more noticeable traffic 
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control devices such as flashing lights, speed indicator monitors, speed humps and 
pavement treatments at entry to a school zone. For example, implementation of speed 
humps before zebra crossings and narrowing the road so that only one car can pass at 
a time could help in reducing vehicle speeds while going through school zones. 
These countermeasures also could heighten the extent to which drivers are mindful 
when they are approaching and/or driving within a school zone. In addition, the 
presence of crossing supervisors could improve drivers’ compliance as it increases 
the visibility of school zones, thus, strengthen drivers’ awareness that they are 
approaching or going through a school zone. The combination of police enforcement 
together with media campaigns is proven to be effective in improving driver 
compliance with the speed limit (Delhomme, De Dobbeleer, Forward, Simoes, 2009) 
and could be implemented. 
 
In Malaysia, habit emerged as a significant predictor of intention to comply with the 
SZSL. This is positive where the habit involves compliance, but drivers who do not 
often comply to form a “safer” habit in order to reduce the risk of child pedestrian 
crashes. Public education as well as enforcement strategies could be beneficial in 
promoting the habit of compliance with the SZSL. It is suggested that positive 
consequences of compliance with the SZSL (e.g., advantages of compliance with the 
SZSL) should be promoted so that individuals develop the habit of compliance with 
the SZSL. It should be noted that, there are also habitual drivers who are not aware 
of the risk of crashes in school zones. They need to be alerted by implementing 
flashing lights, speed humps or alert bars in school zones. However, compliance will 
also require law enforcement.  
 
8.5 Strengths and limitations of the research  
This study had a number of strengths. While there have been a number of 
studies focused on speeding, few have focused on compliance with the speed limit. 
Thus, the current research provides a valuable contribution and complementary 
perspective to the understanding of drivers’ compliance within a specific context; 
namely, school zones with speed limits of 40km/h and 30km/h. Additionally, this 
research explored drivers’ compliance behaviour in two countries: Australia and 
Malaysia such that it provides an understanding of the psychosocial factors 
influencing drivers’ intention and compliance with the SZSL across cultures.  
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Unlike this program of research, previous research has not always focused on, or 
commenced with, an elicitation of salient beliefs influencing drivers’ compliance. 
Ajzen (1991), however, suggests that such studies are necessary for any and all new 
studies to better understand any particular behaviour. In particular, there was an 
absence of studies available in the literature which involved an elicitation study of 
drivers’ beliefs regarding compliance with the SZSL, thus, the current study 
addresses a significant gap in existing evidence.  
 
 
This research also explained the role of mindfulness and habit in relation to 
compliance with the SZSL.  The inclusion of mindfulness and habit within the TPB 
framework represents an important research effort to further understand of how 
mindfulness and habit play their role in explaining drivers’ intended and actual 
compliance within the SZSL (see Section 8.3.3). Given that few studies have 
examined mindfulness and habit in relation to driver behaviour (e.g., De Pelsmacker 
& Janssens, 2007; Kass, Cole, & Legan, 2008; Ledesma, Montes, Poo, & Lopez-
Ramon, 2010 ) and apparently only one study (i.e., Chatzisarantis & Hagger, 2007) 
has integrated mindfulness and habit in the TPB to explain leisure time physical 
exercise, the current research therefore represents the first program of research which 
has integrated mindfulness and habit within an existing theoretical framework, 
specifically the TPB, to aid understanding of the psychosocial factors influencing 
drivers’ intentions to comply as well as actual compliance with the SZSL. Therefore, 
more research needed to understand these two constructs in relation to driver 
behaviour in the future. 
 
Strengths notwithstanding, there are also some limitations associated with the current 
research which warrant consideration. The use of self-report measures to assess the 
level of compliance with speed limit in the current research may not have been a 
reliable measure of actual use because self-report measures may be open to social 
desirability bias (Lajunen & Summala, 2003). Although confidentiality was assured 
in the studies, participants may have given responses that presented themselves in a 
more favourable manner, which is a reasonable suggestion in light of the extent to 
which speeding in school zones was a negatively valued behaviour. Consequently, 
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drivers may have tended to under report the extent to which they did not comply with 
the SZSL. However, previous speeding-related research has shown that there is a 
rather good degree of correspondence between self-reported and actual on road 
speeding (e.g., Haglund & Aberg, 2000). A potential suggestion for future research is 
to conduct a driving simulator study whereby simulated driving behaviour of 
individual drivers may be directly determined. In comparison with an on-road 
driving study, a simulator driving study would enable the testing of drivers’ 
compliance with the SZSL in an ethically appropriate manner which would not be 
associated with the risk of a crash with a child. Observation of driver behaviour in 
school zones using instrumented cars could also be considered in the future. 
 
In relation to the additional construct of mindfulness, it may not necessarily have 
been operationalised by the items selected, although standard measures that have 
been used in previous studies were employed in the present study. In particular, as 
mentioned above (Section 8.4.2), several MAAS items imply a degree of self 
awareness, such that a person might rate low on mindfulness because they are aware 
of their own shortcomings in particular situations whereas a person who is unaware 
may self-report higher scores on the scale and be apparently more mindful.  
 
The situational factors in this research were limited to presence and absence of 
school children and other drivers’ speeding in school zones, whereas other situational 
factors could and are likely to be relevant, such as the impact of a driver seeing 
adults accompanying child pedestrians in school zones (Thompson, Fraser, & 
Howarth, 1985). Future research may benefit from a study in which a driving 
simulator is used so as to assess the influence of various situational factors in an 
environment which is ethically sound in terms of not posing any real risk to child 
pedestrians.  
 
8.6 Suggestions for future research  
The current research highlights several areas that require further research. Very 
little research has been conducted in relation to mindfulness and driving. This may 
be because mindfulness has mostly been applied to understand behaviours in clinical 
psychology, meditation, physical activity, education, business and social behaviour 
research, where the environments are not as dynamic as in driving. Driving is a 
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multitasking activity that requires drivers to manage their attention between various 
driving and non-driving-related tasks (where both situational responsiveness and the 
capacity for changing one’s degree of awareness and attention are important), thus 
highlighting the particular value of mindfulness for use in driver behaviour research. 
The available studies in relation to mindfulness and driving (see Section 3.7: 
Demick, 2000; Kass et al., 2008; Ledesma et al., 2010) highlighted the important role 
that mindfulness may play in influencing driver behaviour. Further, the results of the 
current research also indicate that there is more research needed to understand 
mindfulness in relation to driver behaviour. For instance, future study may focus on 
developing a mindfulness scale specifically for driving, taking into consideration 
several aspects such as automaticity, boredom and habit. This may aid in better 
assessment of drivers’ mindfulness which may provide better understanding the role 
of mindfulness in driver behaviour.  
 
Future research should consider using more objective measures of actual behaviour. 
For instance, Elliott et al. (2007a) utilised both self-report measures and a driving 
simulator to assess participants’ speeding behaviour. This study found that self-report 
measures indicated that both intention and perceived behavioural control predicted 
actual speeding behaviour, while the driving simulator observation indicated that 
only intention contributed significantly to the prediction of actual speeding. Although 
this study was not free of methodological limitations, Elliot et al. (2007) argued that 
the results simultaneously provide support for the TPB and the validity of the driving 
simulator as a tool to measure drivers’ “real world” on-road behaviour. They also 
argued that drivers in simulators (when they become familiar with the car) could 
become immersed in their task and influenced by “real world” motivations. 
Additionally, given that driving is a human activity that takes place in an open area 
that may involve a complex situation, a simulator could be used to expose drivers to 
a range of situations, for instance, driving on unfamiliar roads.  Simulator research 
could also be used to examine the influence of various situational factors in an 
environment related to school zones without posing any real risk to child pedestrians. 
 
There is a need for further research using the TPB, or other similar models, to 
explain and understand driver behaviour in school zones. The influence of situational 
factors on drivers’ compliance with the speed limit suggests that different situations 
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that occur during driving may be perceived differently by drivers, such that, even 
though drivers intended to comply, the situation may contribute to them 
unintentionally not complying with the speed limit.  
 
 
 
 
 
 
8.7 Conclusions 
In conclusion, this program of research has provided important insights into 
drivers’ compliance with the SZSL including across cultures; Australia and 
Malaysia. In addition to the standard TPB variables of attitude, subjective norms, and 
PBC, the current research also included habit and mindfulness. The findings provide 
support for the application of the TPB in predicting drivers’ intention to comply with 
the SZSL in Australia and Malaysia, respectively. Most importantly, the current 
research also revealed that mindfulness influenced intention directly but not actual 
compliance among Australian drivers, whereas habit was found to be a predictor of 
intention to comply with the SZSL in Malaysia. As two groups of drivers from 
different countries were examined in this thesis, some differences in psychosocial 
factors were expected. These differences are due in part to the differences in traffic 
rules, culture and the countermeasures implemented in each country. However, given 
that not all proposed hypotheses were supported, further research is needed to gain 
more insight into and understanding of drivers’ behaviour in school zones. The 
current research also highlighted the practical implications which suggest the need to 
increase the visibility of school zones to drivers with, for instance, the use of more 
noticeable traffic control devices including flashing lights, speed humps, narrowing 
the road and pavement treatment. Such interventions would heighten drivers’ 
awareness that they were approaching and driving through a school zone. Despite all 
the limitations outlined, the research has provided valuable findings and contributed 
significantly to the body of research knowledge in relation to the intention and 
compliance with the SZSL. 
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Appendices 
 
 
Appendix A 
 
Mindfulness Awareness Attention Scale (MAAS) by Brown & Ryan (2003) 
 
1 I could be experiencing some emotion and not be conscious of it until 
sometime later. 
2 I break or spill things because of carelessness, not paying attention, or 
thinking of something else. 
3 I find it difficult to stay focused on what’s happening in the present. 
4 I tend to walk quickly to get where I’m going without paying attention to what 
I experience along the way. 
5 I tend not to notice feelings of physical tension or discomfort until they really 
grab my attention. 
6 I forget a person’s name almost as soon as I’ve been told it for the first time. 
7 It seems I am “running on automatic,” without much awareness of what I’m 
doing. 
8 I rush through activities without being really attentive to them. 
9 I get so focused on the goal I want to achieve that I lose touch with what I’m 
doing right now to get there. 
10 I do jobs or tasks automatically, without being aware of what I'm doing. 
11 I find myself listening to someone with one ear, doing something else at the 
same time. 
12 I drive places on ‘automatic pilot’ and then wonder why I went there. 
13 I find myself preoccupied with the future or the past. 
14 I find myself doing things without paying attention. 
15 I snack without being aware that I’m eating. 
Scale : 1 (almost always) – 6 (almost never) 
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Appendix B 
Demographic questions for focus group discussions 
 
 
 
Australian sample: Brief demographic survey  
 
This survey consists of several demographic questions. These questions are for descriptive 
purposes only, so as to provide us with some indication of the types of drivers who 
participated in the group discussions. Please answer all the questions. 
 
D1 What is your Age (in years)? ........... 
 
D2 What is your Gender (please circle)    M F 
 
D3 How many kilometres (average) in a week do you have travel?   
 
    Less than 50km  
    51 – 100km  
100 – 150km  
150 – 200km  
More than 200km  
Others  
    
If others, please estimate how many kilometres/week you travel? _______km/week 
 
D4 How many years have you been driving for?  ............................years 
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Malaysian sample: Brief demographic survey  
 
This survey consists of several demographic questions. These questions are for descriptive 
purposes only, so as to provide us with some indication of the types of drivers who 
participated in the group discussions. Please answer all the questions. 
 
D1 What is your Age (in years)? ........... 
D2 What is your Gender (please circle)    M F 
D3  What is your marital status 
 
Single  
Married  
Widowed  
 
D4 How many children under your care? 
None  
One child  
2 children  
More than 2 children  
 
If more than two child, please stated. ___________children 
 
D5 Which types of driving license do you hold? 
 
P license  
Full license   
 
D6  Which class of driving license do you hold? 
 
Car   
Motorcycles    
 
D7  How many kilometres (average) in a week do you have travel?  
  
    Less than 50km  
    51 – 100km  
100 – 150km  
150 – 200km  
More than 200km  
Others  
    
If others, please estimate how many kilometres/week you travel? _______km/week 
 
D8 How many years have you been driving for?  ............................yeers
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Appendix D 
 
Participant information sheets for focus group discussions 
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Appendix E 
Quote of Study 1c findings (focus group discussions) 
 
Behavioural beliefs “If in hurry, some drivers do not care and do not tolerate 
with other drivers. This also can cause accident in school 
zones.” (M1, G1) 
“They (other driver) drive fast because they want to run 
through the yellow light before it turned red.” (F1, G3) 
Normative beliefs “If there is a police, of course I slow down. The car in front 
also is slowing down.” (F3, G3) 
Control beliefs “If there are students around the school areas, I usually drive 
slowly.” (F1, G2) 
“For me, it depends on the time and day. If it is public 
holiday, or at night, I drive at higher speed (not reduce to 
30km/hr in school zones).” (M2, G1) 
Habit “Because there were a lot of car, automatically, we will 
drive slow.” (F1, G3) 
“I always follow the speed limit not only in front the school 
but also other places like hospital, fire station.” (M1, G1) 
Mindfulness “With children in a car, I have no time for day dreaming.” 
(F2, G3) 
“It happened to me. I remember once, I got lost in thought 
when driving. Most probably because I’m a bit sleepy. It 
was early around 6.45 in the morning when I send my kid to 
school.” (F1, G2) 
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Appendix F 
 
Questionnaires  
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Australian questionnaire 
PARTICIPANT INFORMATION FOR QUT RESEARCH PROJECT  
– Survey –
SURVEY OF DRIVERS' BEHAVIOUR IN SCHOOL ZONES 
QUT Ethics Approval Number 1100001062
Research Team 
Centre of Accident Research and Road Safety-Queensland (CARRS-Q) – Queensland 
University of Technology 
Principal Researcher: Suhaila Abdul Hanan, PhD student 
Associate Researchers: Dr Mark King, Principal Supervisor and Dr Ioni Lewis, Associate 
Supervisor 
Description 
This project is being undertaken as part of PhD program of work for Suhaila Abdul Hanan. You are 
invited to take part in a study that will investigate drivers’ thoughts, perceptions and beliefs about 
complying with the speed limit in school zone areas. The purpose of this project is to examine general 
beliefs associated with complying with the speed limit in school zones in Australia. You are invited to 
participate in this project because you are aged 18 years and over and have a current Australian 
driver's license. 
Participation 
Your participation in this project is entirely voluntary. If you do agree to participate, you can 
withdraw from the project at any time without comment or penalty. Your decision to participate, or 
not participate, will in no way impact upon your current or future relationship with QUT. 
Participation will involve completing two online surveys. The initial survey will take approximately 
25 minutes to complete. This survey will be followed up by another briefer (approximately 5 minutes 
to complete) survey about four weeks later. Questions in the surveys will include demographic 
questions and general beliefs associated with speeding in school zones. If you agree to participate you 
do not have to complete any question(s) that you are uncomfortable answering. 
To recognise your contribution, should you choose to participate, the research team is offering 
participants the chance to win one of four shopping vouchers (i.e., Coles-Myer Gift Card) each valued 
at AUD$50 for your time.  You will be eligible for one entry in the draw after completion of the initial 
survey and another entry after completing the second survey. For 1st year psychology student, you 
will be granted partial course credit after completing each of the survey (i.e., Part 1 survey and Part 2 
survey). 
 
Expected benefits 
It is expected that this project will not directly benefit you. However, it may benefit the broader 
community through the development of effective road safety strategies to reduce speeding in school 
zones and thus, crashes. 
Risks 
Some individuals may have experienced, or know someone who has experienced, a negative 
occurrence (e.g., crash) in school zones or involving school children and, as such, may find a survey 
about driving and road safety a sensitive issue. If this may be you, we ask that you consider whether 
or not you are comfortable with participating in this study.   
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The survey also asks about whether or not you may have complied with the speed limit in school 
zones in the past (i.e., whether you have sped in school zones) and thus whether you may have 
engaged in an illegal behaviour previously. The survey is anonymous and your responses confidential 
however so it will not be possible to identify your responses or to provide any information that you do 
report to the authorities (e.g., police).  
If during the course of completing the survey, you change your mind about completing it, you can 
close it at any time without submitting any of your responses. Any responses you do submit cannot 
connect to you, and all responses will be stored confidentially at QUT. In relation to the contact 
details (i.e., your first name and contact email address) that you provide for us to contact you to send 
you the link to the second survey as well as for a ticket in the prize draw, these will be stored 
separately from your survey responses to ensure your responses are anonymous. The contact details 
that you provide us will not be used for any other purpose than those stated and will be destroyed once 
the winners of the prize draw have been notified. The research team members are the only persons 
who will be able to access your anonymous survey results. 
Privacy and Confidentiality 
All comments and responses are anonymous and will be treated confidentially.  For the purposes of 
being included in the prize draw, you will be asked to provide your first name and an email address to 
contact you should you win one of the vouchers. These details will be stored in a different data place 
from your survey responses so that your survey responses are anonymous. The information you 
provide will not be used for any purpose other than for the purposes of the outlined study.  Only 
members of the research team will have access to the data. 
Consent to Participate 
Submitting the completed online questionnaire will be accepted as an indication of you providing your 
consent to participate in this project. 
Questions / further information about the project 
If have any questions or require any further information about the project please contact one of the 
research team members below. 
Suhaila Abdul Hanan 
PhD Student (Chief Investigator) 
Dr Mark King 
Principal Supervisor (CARRS-Q) 
Dr Ioni Lewis 
Associate Supervisor 
(CARRS-Q) 
Phone:  3138 7775 Phone:  3138 4546 Phone :  3138 4966 
Email:  suhaila.abdulhanan@qut.edu.au Email:  mark.king@qut.edu.au Email:  i.lewis@qut.edu.au 
 
Concerns / complaints regarding the conduct of the project 
QUT is committed to research integrity and the ethical conduct of research projects.  However, if you 
do have any concerns or complaints about the ethical conduct of the project you may contact the QUT 
Research Ethics Unit on 3138 5123 or email ethicscontact@qut.edu.au. The QUT Research Ethics 
Unit is not connected with the research project and can facilitate a resolution to your concern in an 
impartial manner. 
Thank you for helping with this research project.  
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SECTION ONE: Demographic information 
The following questions ask about your background. We cannot identify you from this information.  
Please indicate your responses by choosing the answers that are applicable to you. 
 
1. Please indicate your gender   Male   Female 
 
2. Please specify your age (in Years): ________years 
 
3. What is your relationship status? 
  Married/ De Facto   Single   Divorced/ Separated   Widowed 
 
4. Do you have children?    Yes   No 
If YES, please state the number of children you have. _______________ 
 
5. Please indicate how many children in each age group that you have (where applicable):  
  0-5 years   ________ 
  6-10 years  ________ 
  11-15 years  ________ 
  16-18 years   ________ 
  over 18 years ________ 
 
6. Do you hold a current Australian 
Driver's Licence? 
  Yes   No 
 
7. What Australian state do you currently reside in? 
  Queensland   Western Australia 
  Victoria   Tasmania 
  Northern Territory   Australian Capital Territory 
  New South Wales   South Australia 
 
8. Which type of driving licence do you hold? 
  Provisional 1   Provisional 2   Open  
 
9. For how many years (or part thereof) have you held your 
drivers' licence? 
________ (In Years) 
 
 
10. In the past 10 years, have you 
ridden a motorcycle on a public 
road? 
  Yes   No 
 
SECTION TWO: Attitude and behaviour information 
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The following questions relate to compliance with the school zones speed limit. Please read each 
statement and choose the best answer on each line that best describes your response. 
 
Focus of the study: 
For the purposes of this questionnaire, the phrase, “Complying with the speed limit in school zones” 
refers to any occasion where you are travelling at or below the speed limit of 40km/hr in a school 
zone and during the school zone’s time period on a school day (i.e., the school zone is operating). 
 
11. On a typical driving occasion for you, that is a school day, please estimate how many times you 
drive through a school zones when it is operating? 
  None   1 or 2 times   3-5 times   More than 5 times 
 
 
12. In the previous month, when driving through a 
school zone that is operating, how often do you 
think you have: 
 N
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t 
In
fr
eq
ue
nt
ly
 
So
m
ew
ha
t 
Fr
eq
ue
nt
ly
 
V
er
y 
Fr
eq
ue
nt
ly
 
A
lw
ay
s 
 
Complied with the speed limit of 40km/hr (i.e., 
driven at or below 40km/hr). 
0 1 2 3 4 5 6 
Driven at 1-5 km above the 40km/hr limit. 0 1 2 3 4 5 6 
Driven at 6-10km above the 40km/hr limit. 0 1 2 3 4 5 6 
Driven at more than 10km above the 40km/hr limit.  0 1 2 3 4 5 6 
 
13. How likely is it that the following outcomes 
would result if you were complying with the 
speed limit in school zones in the next month?  
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I would be helping to keep the school children safe. 1 2 3 4 5 6 7 
I would feel more comfortable than if I was driving 
at more than 40km/hr. 
1 2 3 4 5 6 7 
It would reduce the chances of me having a crash 
involving school child or children. 
1 2 3 4 5 6 7 
It would make me less able to keep up with the flow 
of traffic. 
1 2 3 4 5 6 7 
It would take me longer to reach my destination. 1 2 3 4 5 6 7 
It would make my driving less exciting. 1 2 3 4 5 6 7 
 
14. How likely is it that each of the 
following people or groups of people 
would think that you should comply 
with the speed limit in school zones in 
the next month? 
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My Parents 0 1 2 3 4 5 6 7 
My husband/ wife 0 1 2 3 4 5 6 7 
My friends 0 1 2 3 4 5 6 7 
Other drivers in general 0 1 2 3 4 5 6 7 
My partner (boyfriend/girlfriend) 0 1 2 3 4 5 6 7 
Other family members. 0 1 2 3 4 5 6 7 
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The general public. 0 1 2 3 4 5 6 7 
 
15. How likely would it be that each of the following factors 
would STOP you from complying with the speed limit 
in school zones in the next month? 
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Needing to be somewhere urgently. 1 2 3 4 5 6 7 
Driving alone with no other road user on the road. 1 2 3 4 5 6 7 
Seeing that there are not any school children in the school 
zone. 
1 2 3 4 5 6 7 
Being tailgated by another drivers (i.e., the other driver is 
driving at more than 40km/hr). 
1 2 3 4 5 6 7 
Being distracted (e.g., distracted by music, GPS, passengers, 
etc). 
1 2 3 4 5 6 7 
Being on “autopilot” (i.e., you arrive at your destination but 
can’t recall driving through a school zone). 
1 2 3 4 5 6 7 
 
16. How likely is it that each of the following factors would 
ENCOURAGE you to comply with the speed limit in 
school zones in the next month?  
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Seeing a police vehicle or police officer. 1 2 3 4 5 6 7 
Knowing it is a school day and the school zone’s time period 
is operating. 
1 2 3 4 5 6 7 
Seeing a speed camera. 1 2 3 4 5 6 7 
Experiencing congestion in the school zone area. 1 2 3 4 5 6 7 
Seeing other drivers driving at 40km/hr or below.  1 2 3 4 5 6 7 
Having experienced a crash or a near miss (in or around a 
school zone). 
1 2 3 4 5 6 7 
Seeing flashing lights in operation.  1 2 3 4 5 6 7 
Driving over a speed hump. 1 2 3 4 5 6 7 
Seeing school children on the foot path in the school zone 
area. 
1 2 3 4 5 6 7 
Seeing a crossing supervisor.  1 2 3 4 5 6 7 
Seeing adult pedestrians on the footpath in the school zone 
area. 
1 2 3 4 5 6 7 
 
 
Instruction: 
The following questions relate to your opinions about compliance with the school zones speed limit. 
We cannot identify you from this information. Please click only one answer on EACH statement that 
identifies your level of agreement the most accurately. 
 
17. To what extent do you plan to comply with the speed limit in school zones in the next 
month? 
Not at all Probably will not May or may not Probably will Definitely will  
1 2 3 4 5 
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18. How willing would you be to comply with the speed limit in school zones in the next month? 
Not at all Probably not 
willing 
Neither unwilling  
or willing 
Probably willing Very willing  
1 2 3 4 5 
 
19. For me, to comply with the speed limit in school zones in the next month would be: 
Safe 1 2 3 4 5 6 7 Unsafe 
Wise 1 2 3 4 5 6 7 Unwise 
Positive 1 2 3 4 5 6 7 Negative 
Satisfying 1 2 3 4 5 6 7 Unsatisfying 
Favourable 1 2 3 4 5 6 7 Unfavourable 
 
20. How much do you agree with the following 
statements about complying with the speed 
limit in school zones in the next month? 
            In the next month: St
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Whether or not I comply with the speed limit in school 
zones is completely up to me. 
1 2 3 4 5 6 7 
Most people who are important to me would think that I 
should comply with the speed limit in school zones. 
1 2 3 4 5 6 7 
It would be easy for me to comply with the speed limit 
in school zones. 
1 2 3 4 5 6 7 
Most people whose opinions I value would approve of 
me complying with the speed limit in school zones. 
1 2 3 4 5 6 7 
I have complete control over whether I comply with the 
speed limit in school zones. 
1 2 3 4 5 6 7 
Many people who are important to me would like me to 
comply with the speed limit in school zones. 
1 2 3 4 5 6 7 
I am confident that if I wanted to I could comply with 
the speed limit in school zones. 
1 2 3 4 5 6 7 
 
 
21. In the next month, when driving through a school 
zones that is operating, how often do you think you 
will: 
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Comply with the speed limit of 40km/hr (i.e., drive at or 
below 40km/hr). 
1 2 3 4 5 6 
Drive at 1-5 km above the 40km/hr. 1 2 3 4 5 6 
Drive at 6-10km above the 40km/hr. 1 2 3 4 5 6 
Drive at more than 10km above the 40km/hr. 1 2 3 4 5 6 
 
22. Do you intend to comply with the speed limit in school zones in the next month? 
Definitely will not Probably will not May or may not Probably will Definitely will 
1 2 3 4 5 
 
23. How likely is that you will comply with the speed limit in school zones in the next month? 
Very unlikely Unlikely  Neither unlikely  
or likely 
Likely  Very likely  
1 2 3 4 5 
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Instruction: 
The following questions relate to you as a driver. WE cannot identify you from this information. 
Please answer as truthfully as possible by choosing the answer that best describes you as a driver. 
 
24. Complying with the speed limit in school 
zones when it is operating is something that: 
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I do frequently. 1 2 3 4 5 6 7 
I do automatically. 1 2 3 4 5 6 7 
I do without having to consciously remember. 1 2 3 4 5 6 7 
Makes me feel weird if I do not do it. 1 2 3 4 5 6 7 
I do without thinking. 1 2 3 4 5 6 7 
Would require effort not to do it. 1 2 3 4 5 6 7 
Belongs to my daily routine. 1 2 3 4 5 6 7 
I start doing before I realize I’m doing it. 1 2 3 4 5 6 7 
I would find hard not to do. 1 2 3 4 5 6 7 
I have no need to think about doing. 1 2 3 4 5 6 7 
Is typically “me.” 1 2 3 4 5 6 7 
I have been doing for a long time. 1 2 3 4 5 6 7 
 
Instruction: Q25 
The following questions are general questions that relate to you as an individual. We cannot identify 
you from this information. Please answer as truthfully as possible by choosing the answer that best 
describes you as an individual. 
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I could be experiencing some emotion and not be 
conscious of it until sometime later. 
1 2 3 4 5 6 
I break or spill things because of carelessness, not paying 
attention, or thinking of something else. 
1 2 3 4 5 6 
I find it difficult to stay focused on what’s happening in 
the present. 
1 2 3 4 5 6 
I tend to walk quickly to get where I’m going without 
paying attention to what I experience along the way. 
1 2 3 4 5 6 
I tend not to notice feelings of physical tension or 
discomfort until they really grab my attention. 
1 2 3 4 5 6 
I forget a person’s name almost as soon as I’ve been told it 
for the first time. 
1 2 3 4 5 6 
It seems I am “running on automatic,” without much 
awareness of what I’m doing. 
1 2 3 4 5 6 
I rush through activities without being really attentive to 
them. 
1 2 3 4 5 6 
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I get so focused on the goal I want to achieve that I lose 
touch with what I’m doing right now to get there. 
1 2 3 4 5 6 
I do jobs or tasks automatically, without being aware of 
what I'm doing. 
1 2 3 4 5 6 
I find myself listening to someone with one ear, doing 
something else at the same time. 
1 2 3 4 5 6 
I drive places on ‘automatic pilot’ and then wonder why I 
went there. 
1 2 3 4 5 6 
I find myself preoccupied with the future or the past. 1 2 3 4 5 6 
I find myself doing things without paying attention. 1 2 3 4 5 6 
I snack without being aware that I’m eating. 1 2 3 4 5 6 
 
SECTION THREE: Scenario related information 
In the next section, a scenario will be presented to you. Please read the scenario and then answer the 
following questions in relation to that particular situation. The questions may looks similar to those 
you have already answered previously but, we are now interested in your responses in relation to the 
specific scenario presented. 
 
Scenario A 
It is a school day. You are driving alone through a school zone. The time is 8.30am on a fine and dry 
day. The road has a 40km/h speed limit and you are travelling at 40km/h. You drive this route every 
day at this time. A car approaches you from behind and is travelling at a higher speed (e.g., 
60km/hr) as it catches up to you quickly. It also appears that the cars travelling the other way are 
travelling faster than 40km/hr. You see that there are also school children walking on the footpath 
and near the roadside within the school zone. 
 
26. If this situation was to occur in the next month, to what extent would you plan to comply with 
the school zone’s speed limit? 
Not at all Probably will not May or may not Probably will Definitely will  
1 2 3 4 5 
 
27. If this situation was to occur in the next month, how willing would you be to comply with the 
school zone’s speed limit? 
Not at all Probably not 
willing 
Neither unwilling  
or willing 
Probably willing Very willing  
1 2 3 4 5 
 
28. For me, if this situation was to occur in the next month, to comply with the speed limit in 
school zones would be: 
Safe 1 2 3 4 5 6 7 Unsafe 
Wise 1 2 3 4 5 6 7 Unwise 
Positive 1 2 3 4 5 6 7 Negative 
Satisfying 1 2 3 4 5 6 7 Unsatisfying 
Favourable 1 2 3 4 5 6 7 Unfavourable 
 
267 
 
  
29. If this situation was to occur in the next month, 
how much do you agree with the following 
statements about complying with the speed limit in 
school zones? St
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Whether or not I comply with the speed limit in school 
zones is completely up to me. 
1 2 3 4 5 6 7 
Most people who are important to me would think that I 
should comply with the speed limit in school zones. 
1 2 3 4 5 6 7 
It would be easy for me to comply with the speed limit 
in school zones. 
1 2 3 4 5 6 7 
Most people whose opinions I value would approve of 
me complying with the speed limit in school zones. 
1 2 3 4 5 6 7 
 
I have complete control over whether I comply with the 
speed limit in school zones. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
Many people who are important to me would like me to 
comply with the speed limit in school zones. 
1 2 3 4 5 6 7 
I am confident that if I wanted to I could comply with 
the speed limit in school zones. 
1 2 3 4 5 6 7 
 
 
30. If this situation was to occur in the next month, 
how often do you think you will: Al
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Comply with the speed limit of 40km/hr (i.e., drive at or 
below 40km/hr). 
1 2 3 4 5 6 
Drive at 1-5 km above the 40km/hr. 1 2 3 4 5 6 
Drive at 6-10km above the 40km/hr. 1 2 3 4 5 6 
Drive at more than 10km above the 40km/hr. 1 2 3 4 5 6 
 
31. If this situation was to occur in the next month, do you intend to comply with the school 
zones’ speed limit? 
Definitely will not Probably will not May or may not Probably will Definitely will 
1 2 3 4 5 
 
32. If this situation was to occur in the next month, how likely is that you will comply with the 
school zones’ speed limit? 
Very unlikely Unlikely  Neither unlikely  
or likely 
Likely  Very likely  
1 2 3 4 5 
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Note: In relation to scenarios, all the TPB related questions are the same as above (Q26 to Q32). 
Only one of the scenarios randomly presented to the participant. Below stated Scenario B, C 
and D. 
 
Scenario B 
It is a school day. You are driving alone through a school zone. The time is 8.30am on a fine and dry 
day. The road has a 40km/h speed limit and you are travelling at 40km/h. You drive this route every 
day at this time. There are no other vehicles on the road. But, you can see there are school children 
walking on the footpath and near the roadside within the school zone. 
 
 
Scenario C 
It is a school day. You are driving alone through a school zone. The time is 8.30am on a fine and dry 
day. The road has a 40km/h speed limit and you are travelling at 40km/h. You drive this route every 
day at this time. A car approaches you from behind and is travelling at a higher speed (e.g., 
60km/hr) as it catches up to you quickly. It appears also that the cars travelling the other way are 
also travelling faster than 40km/hr. You do not see any school children walking within the school 
zone.  
 
Scenario D 
It is a school day. You are driving alone through a school zone. The time is 8.30am on a fine and dry 
day. The road has a 40km/h speed limit and you are travelling at 40km/h. You drive this route every 
day at this time. There are no other vehicles on the road and you do not see any school children 
within the school zone.  
 
 
 
Note: The below questions were presented to the consented participants after four weeks they 
completed the first phase of the survey. 
 
SECTION ONE: Behaviour related information  
 
1. In the previous month, on a typical driving day that was a school day, please estimate how many times 
you drive through a school zones when it was operating. 
  None   1 or 2 times   3-5 times   More than 5 times 
 
 
2. In the previous month, when driving through a school zone 
that is operating, how often do you think you have: Al
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Complied with the speed limit of 40km/hr (i.e., driven at or below 
40km/hr). 
1 2 3 4 5 6 
 
Thank you for your participation in this study. Your response is very important to us. 
 
269 
 
  
Malaysian questionnaire 
PARTICIPANT INFORMATION FOR QUT RESEARCH PROJECT  
– Survey –
SURVEY OF DRIVERS' BEHAVIOUR IN SCHOOL ZONES 
QUT Ethics Approval Number: 1100001062 
Economic Planning Unit, Malaysia Ref No: UPE:40/200/19/2639 
Research Team 
Centre of Accident Research and Road Safety-Queensland (CARRS-Q) – Queensland 
University of Technology 
Principal Researcher: Suhaila Abdul Hanan, PhD student 
Associate Researchers: Dr Mark King, Principal Supervisor and Dr Ioni Lewis, Associate 
Supervisor 
Description 
This project is being undertaken as part of PhD program of work for Suhaila Abdul Hanan. You are 
invited to take part in a study that will investigate drivers’ thoughts, perceptions and beliefs about 
complying with the speed limit in school zone areas. The purpose of this project is to examine general 
beliefs associated with complying with the speed limit in school zones in Malaysia. 
You are invited to participate in this project because you are aged 18 years and over and have a 
current Malaysian driver's license. 
Participation 
Your participation in this project is entirely voluntary. If you do agree to participate, you can 
withdraw from the project at any time without comment or penalty. Your decision to participate, or 
not participate, will in no way impact upon your current or future relationship with QUT. 
Participation will involve completing two online surveys. The initial survey will take approximately 
25 minutes to complete. This survey will be followed up by another briefer (approximately 5 minutes 
to complete) survey about four weeks later. Questions in the surveys will include demographic 
questions and general beliefs associated with speeding in school zones. If you agree to participate you 
do not have to complete any question(s) that you are uncomfortable answering. 
Expected benefits 
It is expected that this project will not directly benefit you. However, it may benefit the broader 
community through the development of effective road safety strategies to reduce speeding in school 
zones and thus, crashes. 
Risks 
Some individuals may have experienced, or know someone who has experienced, a negative 
occurrence (e.g., crash) in school zones or involving school children and, as such, may find a survey 
about driving and road safety a sensitive issue. If this may be you, we ask that you consider whether 
or not you are comfortable with participating in this study.   
The survey also asks about whether or not you may have complied with the speed limit in school 
zones in the past (i.e., whether you have sped in school zones) and thus whether you may have 
engaged in an illegal behaviour previously. The survey is anonymous and your responses confidential, 
so it will not be possible to identify your responses or to provide any information that you do report to 
the authorities (e.g., police).  
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If during the course of completing the survey, you change your mind about completing it, you can 
close it at any time without submitting any of your responses. Any responses you do submit cannot 
connect to you, and all responses will be stored confidentially at QUT. In relation to the contact 
details (i.e., your contact email address) that you provide for us to contact you to send you the link to 
the second survey, these will be stored separately from your survey responses to ensure your 
responses are anonymous. The research team members are the only persons who will be able to access 
your anonymous survey results. 
Privacy and Confidentiality 
All comments and responses are anonymous and will be treated confidentially. The information you 
provide will not be used for any purpose other than for the purposes of the outlined study.  Only 
members of the research team will have access to the data. 
Consent to Participate 
Submitting the completed online questionnaire will be accepted as an indication of you providing your 
consent to participate in this project. 
Questions / further information about the project 
If have any questions or require any further information about the project please contact one of the 
research team members below. 
Suhaila Abdul Hanan 
PhD Student (Chief Investigator) 
Dr Mark King 
Principal Supervisor (CARRS-Q) 
Dr Ioni Lewis 
Associate Supervisor 
(CARRS-Q) 
Phone:  3138 7775 Phone:  3138 4546 Phone :  3138 4966 
Email:  suhaila.abdulhanan@qut.edu.au Email:  mark.king@qut.edu.au Email:  i.lewis@qut.edu.au 
Concerns / complaints regarding the conduct of the project 
QUT is committed to research integrity and the ethical conduct of research projects.  However, if you 
do have any concerns or complaints about the ethical conduct of the project you may contact the QUT 
Research Ethics Unit on 3138 5123 or email ethicscontact@qut.edu.au. The QUT Research Ethics 
Unit is not connected with the research project and can facilitate a resolution to your concern in an 
impartial manner. 
Thank you for helping with this research project.  
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SECTION ONE: Demographic information 
The following questions ask about your background. We cannot identify you from this information.  
Please indicate your responses by choosing the answers that are applicable to you. 
 
1. Please indicate your gender   Male   Female 
 
2. Please specify your age (in Years): ________years 
 
3. What is your relationship status? 
  Married   Single   Divorced/ Widowed 
 
4. Do you have children?    Yes   No 
If YES, please state the number of children you have. _______________ 
 
5. Please indicate how many children in each age group that you have (where applicable):  
  0-5 years   ________ 
  6-10 years  ________ 
  11-15 years  ________ 
  16-18 years   ________ 
  over 18 years ________ 
 
6. What Malaysia state do you currently reside in? 
  Perlis   Johor 
  Kedah   Kelantan 
  Pulau Pinang   Terengganu 
  Perak   Pahang 
  Selangor   Sabah 
  Negeri Sembilan   Sarawak 
  Melaka   Wilayah Persekutuan (Kuala 
Lumpur, Putrajaya, Labuan)  
 
7. Do you hold a current Malaysian 
Driver's Licence? 
  Yes   No 
 
8. Which type of driving licence do you hold? 
  P licence   Competent licence 
 
9. Which class of driving licence do you hold? (Check all that apply) 
  Motorcycle   Car   Others (please specify) 
....................................... 
 
10. How many years of experience of driving a car on the road do 
you have?  
________ (In Years) 
 
 
11. How many years of experience of driving a motorcycle on the 
road do you have?  
________ (In Years) 
 
 
12. How many years of experience of driving other types of 
vehicle on the road do you have?  
________ (In Years) 
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SECTION TWO: Attitude and behaviour information 
The following questions relate to compliance with the school zones speed limit. Please read each 
statement and choose the best answer on each line that best describes your perspective as a car driver. 
 
Focus of the study: 
Under the National Speed Limit Orders 1989, the advisory speed limit in school zones is 35km/hr 
(22mph) which is applicable during rush hours. However, in most school areas/ zones, to safeguard 
Malaysian school students, the local authorities imposed 30km/hr as the school area/ zone speed limit 
which is effective at all times when school is in session and for additional time before and after the 
school day. 
 
For the purposes of this questionnaire, the phrase "Complying with the speed limit in school 
zones" refers to any occasion where you are travelling at or below the speed limit of 30km/hr 
in a school zone on a school day (i.e., when school is in session, before classes start and 
after school sessions finish). 
 
 
13. On a typical driving occasion for you, that is a school day (i.e., when school is in session, 
before classes start and after school sessions finish), please estimate how many times you 
drive through a school zones? 
  None   1 or 2 times   3-5 times   More than 5 times 
 
 
14. In the previous month, when driving through a 
school zone on a school day (i.e., when school is 
in session, before classes start and after school 
sessions finish)., how often do you think you 
have: 
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Complied with the speed limit of 30km/hr (i.e., driven at 
or below 30km/hr). 
0 1 2 3 4 5 6 
Driven at 31-40 km/hr 0 1 2 3 4 5 6 
Driven at 41-50 km/hr 0 1 2 3 4 5 6 
Driven at more than 50km/hr limit.  0 1 2 3 4 5 6 
 
15. How likely is it that the following outcomes 
would result if you were complying with the 
speed limit in school zones in the next month?  
In this question, “student” refers to primary and 
secondary school students. E
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I would be helping to keep the students safe. 1 2 3 4 5 6 7 
I would feel more comfortable than if I was driving at 
more than 30km/hr. 
1 2 3 4 5 6 7 
It would reduce the chances of me having a crash 
involving a student. 
1 2 3 4 5 6 7 
It would make me less able to keep up with the flow of 
traffic. 
1 2 3 4 5 6 7 
It would take me longer to reach my destination. 1 2 3 4 5 6 7 
It would make my driving less exciting. 1 2 3 4 5 6 7 
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16. How likely is it that each of the following 
people or groups of people would think that 
you should comply with the speed limit in 
school zones in the next month? No
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My Parents 0 1 2 3 4 5 6 7 
My husband/ wife 0 1 2 3 4 5 6 7 
My friends 0 1 2 3 4 5 6 7 
Other drivers in general 0 1 2 3 4 5 6 7 
My boyfriend/girlfriend/ fiancée 0 1 2 3 4 5 6 7 
Other family members. 0 1 2 3 4 5 6 7 
The local community. 0 1 2 3 4 5 6 7 
 
17. How likely would it be that each of the following 
factors would STOP you from complying with the 
speed limit in school zones in the next month? 
In this question, “student” refers to primary and 
secondary school students. E
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Needing to be somewhere urgently. 1 2 3 4 5 6 7 
Driving alone with no other road user on the road. 1 2 3 4 5 6 7 
Seeing that there are not any students in the school zone. 1 2 3 4 5 6 7 
Being tailgated by another car drivers (i.e., the other car 
driver is driving at more than 30km/hr). 
1 2 3 4 5 6 7 
Being distracted (e.g., distracted by music, GPS, passengers, 
etc). 
1 2 3 4 5 6 7 
Being on “autopilot” (i.e., you arrive at your destination but 
can’t recall driving through a school zone). 
1 2 3 4 5 6 7 
Being tailgated by a motorcyclist (i.e., the motorcyclist is 
riding at more than 30km/hr). 
1 2 3 4 5 6 7 
 
18. How likely is it that each of the following 
factors would ENCOURAGE you to 
comply with the speed limit in school zones 
in the next month?  
In this question, “student” refers to primary 
and secondary school students. E
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Seeing a police vehicle or police officer. 1 2 3 4 5 6 7 
Knowing it is a school day (i.e., when school is in 
session, before classes start and after school sessions 
finish). 
1 2 3 4 5 6 7 
Seeing a speed camera. 1 2 3 4 5 6 7 
Experiencing congestion in the school zone area. 1 2 3 4 5 6 7 
Seeing other drivers/ motorcyclists travelling at 
30km/hr or below.  
1 2 3 4 5 6 7 
Having experienced a crash or a near miss (in or 
around a school zone). 
1 2 3 4 5 6 7 
Driving over a speed hump. 1 2 3 4 5 6 7 
Seeing students on the foot path in the school zone 
area. 
1 2 3 4 5 6 7 
Seeing a crossing supervisor.  
 
1 2 3 4 5 6 7 
Seeing adult pedestrians on the footpath in the school 
zone area. 
1 2 3 4 5 6 7 
274 
 
  
Seeing many motorcyclists around the school zone. 1 2 3 4 5 6 7 
Seeing a traffic light in operation. 1 2 3 4 5 6 7 
Driving over yellow lines. 1 2 3 4 5 6 7 
Seeing a school zone’s signage. 1 2 3 4 5 6 7 
 
Instruction: 
The following questions relate to your opinions about compliance with the school zones speed limit. 
We cannot identify you from this information. Please click only one answer on EACH statement that 
identifies your level of agreement the most accurately from the perspective as a car driver. 
 
19. To what extent do you plan to comply with the speed limit in school zones in the next 
month? 
Not at all Probably will not May or may not Probably will Definitely will  
1 2 3 4 5 
 
20. How willing would you be to comply with the speed limit in school zones in the next month? 
Not at all Probably not 
willing 
Neither unwilling  
or willing 
Probably willing Very willing  
1 2 3 4 5 
 
21. For me, to comply with the speed limit in school zones in the next month would be: 
Safe 1 2 3 4 5 6 7 Unsafe 
Wise 1 2 3 4 5 6 7 Unwise 
Positive 1 2 3 4 5 6 7 Negative 
Satisfying 1 2 3 4 5 6 7 Unsatisfying 
Beneficial 1 2 3 4 5 6 7 Not beneficial 
 
22. How much do you agree with the following 
statements about complying with the speed limit 
in school zones in the next month? 
             In the next month: St
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Whether or not I comply with the speed limit in school 
zones is completely up to me. 
1 2 3 4 5 6 7 
Most people who are important to me would think that I 
should comply with the speed limit in school zones. 
1 2 3 4 5 6 7 
It would be easy for me to comply with the speed limit in 
school zones. 
1 2 3 4 5 6 7 
Most people whose opinions I value would approve of me 
complying with the speed limit in school zones. 
1 2 3 4 5 6 7 
I have complete control over whether I comply with the 
speed limit in school zones. 
1 2 3 4 5 6 7 
Many people who are important to me would like me to 
comply with the speed limit in school zones. 
1 2 3 4 5 6 7 
I am confident that if I wanted to I could comply with the 
speed limit in school zones. 
1 2 3 4 5 6 7 
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23. In the next month, when driving through a school 
zones on school day (i.e., when school is in session, 
before classes start and after school sessions finish), 
how often do you think you will: N
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Comply with the speed limit of 30km/hr (i.e., drive at or 
below 30km/hr). 
0 1 2 3 4 5 6 
Drive at 31-40km/hr. 0 1 2 3 4 5 6 
Drive at 41-50km/hr. 0 1 2 3 4 5 6 
Drive at more than 50km/hr. 0 1 2 3 4 5 6 
 
24. Do you intend to comply with the speed limit in school zones in the next month? 
Definitely will not Probably will not May or may not Probably will Definitely will 
1 2 3 4 5 
 
25. How likely is that you will comply with the speed limit in school zones in the next month? 
Very unlikely Unlikely  Neither unlikely  
or likely 
Likely  Very likely  
1 2 3 4 5 
 
 
Instruction: 
The following questions relate to you as a driver. WE cannot identify you from this information. 
Please answer as truthfully as possible by choosing the answer that best describes you as a driver. 
 
26. Complying with the speed limit in school zones on 
school day (i.e., when school is in session, before 
classes start and after school sessions finish) is 
something that: St
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I do frequently. 1 2 3 4 5 6 7 
I do automatically. 1 2 3 4 5 6 7 
I do without having to consciously remember. 1 2 3 4 5 6 7 
Makes me feel weird if I do not do it. 1 2 3 4 5 6 7 
I do without thinking. 1 2 3 4 5 6 7 
Would require effort not to do it. 1 2 3 4 5 6 7 
Belongs to my daily routine. 1 2 3 4 5 6 7 
I start doing before I realize I’m doing it. 1 2 3 4 5 6 7 
I would find hard not to do. 1 2 3 4 5 6 7 
I have no need to think about doing. 1 2 3 4 5 6 7 
Is typically “me.” 1 2 3 4 5 6 7 
I have been doing for a long time. 1 2 3 4 5 6 7 
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Instruction:  
The following questions are general questions that relate to you as an individual. We cannot identify 
you from this information. Please answer as truthfully as possible by choosing the answer that best 
describes you as an individual. 
 
27.  
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I could be experiencing some emotion and not be conscious of it 
until sometime later. 
1 2 3 4 5 6 
I break or spill things because of carelessness, not paying attention, 
or thinking of something else. 
1 2 3 4 5 6 
I find it difficult to stay focused on what’s happening in the present. 1 2 3 4 5 6 
I tend to walk quickly to get where I’m going without paying 
attention to what I experience along the way. 
1 2 3 4 5 6 
I tend not to notice feelings of physical tension or discomfort until 
they really grab my attention. 
1 2 3 4 5 6 
I forget a person’s name almost as soon as I’ve been told it for the 
first time. 
1 2 3 4 5 6 
It seems I am “running on automatic,” without much awareness of 
what I’m doing. 
1 2 3 4 5 6 
I rush through activities without being really attentive to them. 1 2 3 4 5 6 
I get so focused on the goal I want to achieve that I lose touch with 
what I’m doing right now to get there. 
1 2 3 4 5 6 
I do jobs or tasks automatically, without being aware of what I'm 
doing. 
1 2 3 4 5 6 
I find myself listening to someone with one ear, doing something 
else at the same time. 
1 2 3 4 5 6 
I drive places on ‘automatic pilot’ and then wonder why I went there. 1 2 3 4 5 6 
I find myself preoccupied with the future or the past. 1 2 3 4 5 6 
I find myself doing things without paying attention. 1 2 3 4 5 6 
I snack without being aware that I’m eating. 1 2 3 4 5 6 
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SECTION THREE: Scenario related information 
In the next section, a scenario will be presented to you. Please read the scenario and then answer the 
following questions in relation to that particular situation. The questions may looks similar to those 
you have already answered previously but, we are now interested in your responses in relation to the 
specific scenario presented. 
 
Scenario A 
It is a school day. You are driving alone through a school zone. The time is 7.00am on a fine and dry 
day. The road has a 30km/h speed limit and you are travelling about 30km/hr. You drive this route 
everyday at this time. A car approaches you from behind and is travelling at a higher speed (e.g., 
60km/hr) as it catches up to you quickly. It also appears that the cars travelling the other way are 
travelling faster than 30km/hr. You see that there are also students walking on the footpath and 
near the roadside within the school zone. 
In this scenario: 
1. “student” refers to primary and secondary school students. 
2. “school day” refers to when school is in session, before classes start and after school sessions 
finish. 
 
28. If this situation was to occur in the next month, to what extent would you plan to comply 
with the school zone’s speed limit? 
Not at all Probably will not May or may not Probably will Definitely will  
1 2 3 4 5 
 
29. If this situation was to occur in the next month, how willing would you be to comply with the 
school zone’s speed limit? 
Not at all Probably not 
willing 
Neither unwilling  
or willing 
Probably willing Very willing  
1 2 3 4 5 
 
30. For me, if this situation was to occur in the next month, to comply with the speed limit in 
school zones would be: 
Safe 1 2 3 4 5 6 7 Unsafe 
Wise 1 2 3 4 5 6 7 Unwise 
Positive 1 2 3 4 5 6 7 Negative 
Satisfying 1 2 3 4 5 6 7 Unsatisfying 
Beneficial 1 2 3 4 5 6 7 Not beneficial 
 
31. If this situation was to occur in the next month, how 
much do you agree with the following statements 
about complying with the speed limit in school 
zones? St
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Whether or not I comply with the speed limit in school zones 
is completely up to me. 
1 2 3 4 5 6 7 
Most people who are important to me would think that I 
should comply with the speed limit in school zones. 
1 2 3 4 5 6 7 
It would be easy for me to comply with the speed limit in 
school zones. 
1 2 3 4 5 6 7 
Most people whose opinions I value would approve of me 
complying with the speed limit in school zones. 
1 2 3 4 5 6 7 
I have complete control over whether I comply with the speed 1 2 3 4 5 6 7 
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limit in school zones. 
Many people who are important to me would like me to 
comply with the speed limit in school zones. 
1 2 3 4 5 6 7 
I am confident that if I wanted to I could comply with the 
speed limit in school zones. 
1 2 3 4 5 6 7 
 
 
32. If this situation was to occur in the next month while 
driving through a school zones on school day (i.e., when 
school is in session, before classes start and after school 
sessions finish), how often do you think you will: 
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Comply with the speed limit of 30km/hr (i.e., drive at or below 
30km/hr). 
1 2 3 4 5 6 
Drive at 31-40km/hr. 1 2 3 4 5 6 
Drive at 41-50km/hr. 1 2 3 4 5 6 
Drive at more than 50km/hr. 1 2 3 4 5 6 
 
33. If this situation was to occur in the next month, do you intend to comply with the school 
zones’ speed limit? 
Definitely will not Probably will not May or may not Probably will Definitely will 
1 2 3 4 5 
     
34. If this situation was to occur in the next month, how likely is that you will comply with the 
school zones’ speed limit? 
Very unlikely Unlikely  Neither unlikely or likely Likely  Very likely  
1 2 3 4 5 
 
Thank you for your participation in this study. Your response is very important to us. 
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Note: In relation to scenarios, all the TPB related questions are the same as above (Q28 to Q34). 
Only one of the scenarios randomly presented to the participant. Below stated Scenario B, C 
and D. 
 
Scenario B 
It is a school day. You are driving alone through a school zone. The time is 7.00am on a fine and dry 
day. The road has a 30km/h speed limit and you are travelling about 30km/hr. You drive this route 
everyday at this time. There are no other vehicles on the road. But, you can see there are school 
children walking on the footpath and near the roadside within the school zone. 
In this scenario: 
1. “student” refers to primary and secondary school students. 
2. “school day” refers to when school is in session, before classes start and after school sessions 
finish. 
 
Scenario C 
It is a school day. You are driving alone through a school zone. The time is 7.00am on a fine and dry 
day. The road has a 30km/h speed limit and you are travelling about 30km/hr. You drive this route 
everyday at this time. A car approaches you from behind and is travelling at a higher speed (e.g., 
60km/hr) as it catches up to you quickly. It appears also that the cars travelling the other way are 
also travelling faster than 30km/hr. You do not see any school children walking within the school 
zone.  
In this scenario: 
1. “student” refers to primary and secondary school students. 
2. “school day” refers to when school is in session, before classes start and after school sessions 
finish. 
 
Scenario D 
It is a school day. You are driving alone through a school zone. The time is 7.00am on a fine and dry 
day. The road has a 30km/h speed limit and you are travelling about 30km/hr. You drive this route 
everyday at this time. There are no other vehicles on the road and you do not see any school 
children within the school zone.  
In this scenario: 
1. “student” refers to primary and secondary school students. 
2. “school day” refers to when school is in session, before classes start and after school sessions 
finish. 
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Appendix G 
 
List of belief items included in the questionnaires  
Behavioural beliefs 
Australia Malaysia 
I would be helping to keep the school children safe. ✓ ✓ 
I would feel more comfortable than if I was driving at more 
than 40km/hr (30km/hr). 
✓ ✓ 
It would reduce the chances of me having a crash involving 
school child or children. 
✓ ✓ 
It would make me less able to keep up with the flow of traffic. ✓ ✓ 
It would take me longer to reach my destination. ✓ ✓ 
It would make my driving less exciting. ✓ ✓ 
 
Normative belief 
Australia Malaysia 
My Parents ✓ ✓ 
My husband/ wife ✓ ✓ 
My friends ✓ ✓ 
Other drivers in general ✓ ✓ 
My partner (boyfriend/girlfriend/ fiancée) ✓ ✓ 
Other family members. ✓ ✓ 
The general public (local community) ✓ ✓ 
 
Control beliefs – barrier to comply 
Australia Malaysia 
Needing to be somewhere urgently. ✓ ✓ 
Driving alone with no other road user on the road. ✓ ✓ 
Seeing that there are not any school children in the school 
zone. 
✓ ✓ 
Being tailgated by another drivers (i.e., the other driver is 
driving at more than 40km/hr (30km/hr)). 
✓ ✓ 
Being distracted (e.g., distracted by music, GPS, passengers, 
etc). 
✓ ✓ 
Being on “autopilot” (i.e., you arrive at your destination but 
can’t recall driving through a school zone). 
✓ ✓ 
Being tailgated by a motorcyclist (i.e., the motorcyclist is 
riding at more than 30km/hr). 
x ✓ 
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Control beliefs – facilitator to comply 
Australia Malaysia 
Seeing a police vehicle or police officer. ✓ ✓ 
Knowing it is a school day and the school zone’s 
time period is operating. 
✓ ✓ 
Seeing a speed camera. ✓ ✓ 
Experiencing congestion in the school zone area. ✓ ✓ 
Seeing other drivers/ (motorcyclist) travelling at 
40km/hr (30km/hr) or below.  
✓ ✓ 
Having experienced a crash or a near miss (in or 
around a school zone). 
✓ ✓ 
Seeing flashing lights in operation.  ✓ x 
Driving over a speed hump. ✓ ✓ 
Seeing school children on the foot path in the school 
zone area. 
✓ ✓ 
Seeing a crossing supervisor.  ✓ ✓ 
Seeing adult pedestrians on the footpath in the school 
zone area. 
✓ ✓ 
Seeing many motorcyclists around the school zone. x ✓ 
Seeing a traffic light in operation. x ✓ 
Driving over yellow lines. x ✓ 
Seeing a school zone’s signage. x ✓ 
 
 
 
 
